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ENU [Monitor 
COVER STORY 

Everyone knows what a great 
machine the Spectrum is — but 
add a complete disk system 
that's somethinK else. John 
Lettice examines the Timex Wi^M} 
disk drives and reaches some 
favourable conclusions. r«i^ J 

Micro Buyer's Gukk 29 

Just in time for Christmas shopping, the opinionated PCN guide 
to the machines on the market. Check out 20 machines in the 
sub-£500 price bracket before making your choice — after all, you 
only Want one turkey this Christmas. 

See what magic a little mathematical theory c 
displays. 

_12 

i work on your 

\ superfast utility that allows multiple high resolution screens 
—just like that. 

Duck Shoot not only highlights some useful programming 
techniques, it’s fun to play too. 

HARDWARE 

Full IBM compatibility, twin disks, built-in screen, and up to 
640K of RAM may not sound small but then you haven’t seen it. 
We size it up. 

SOFTWARE 

A suite of disk utilities might make life a little easier. See what’s 
in it for you. 

REGULARS 

Reliability report shock, this 
page; silicon and Sands, page 2; 
Klitedue for the Spectrum,page 
3; Victor rises from dead, page 
4; Home Front, page 5. 

PCWCharts 5 

A new number 1 and several 
new entries as the Christmas 
games make an appearance. 

Routine Enquiries 9 

The panel of experts solve a few 
more problems. 

Hints, tips and helpful routines 
help you get more from your 

Idiocy exposed — including 
ours, plus a few dates for your 
executive desktop appoint¬ 
ments register. 

Survey slams Spectrum 

Another trip into the depths of 
the crypt in search of treasure, 
excitement and a good punch 

UR_ 

Software preview 42 

The page to read to stay in touch 
with the software scene. 

Another dozen recent releases 
come under the critical eye of 
the PCN reviewing team. No 
holds barred . 

Just the place to pick up a 
bargain, or make a bit of extra 
cash for Christmas. 

The Sinclair Spectrum has 
taken a hammering in a micro 
reliability survey. 

In the survey retailers said 
that over 25 per cent of Spec- 
trums sold were returned to the 
shops. The majority of these 
were confirmed as faulty. 

The Acorn Electron, Am- 
strad and BBC micro were the 
most reliable with a return rate 
of around five per cent. 

The survey was carried out by 
Business Decisions Ltd (01-580 
8061) who questioned a cross 
section of 100 retail outlets 
including branches of Boo tsand 
WH Smiths and independent 
computer shops. 

It was conducted in October 
on behalf of Aspect, Acorn's 
advertising agency. Business 
Decisions’ interviewers asked 
the retailers: Thinking of the 
brands individually, can you 
tell me what proportion of your 
sales of each brand was re¬ 
turned in the last six months for 
any reason.’ The figures for 
each micro were as follows: 
Spectrum 25.4% 
Vic 20 18% 
Commodore 64 13% 
A ms trad 4'J 
Electron 5% 
BBC 5% 

In response to another ques¬ 
tion, retailers said that taking 
salesofall micros together, over 
three quarters of the returns 
were because of faulty 
machines. 

The main causes of failures 
among Spectrums were faulty 
power supplies and inability to 
load software. The figures were: 
Powerpacks 2H', 
Software loading 24% 
Keyboard 20% 

The majority of faults in the 
Vic 20 were due to the cassette 
player and in the Commodore 
64, the power pack. For the 
Electron and BBC the main 
problems were with keyboards, 
power supplies and cable con¬ 
nections. 

Micro makers promise 
The big three micro makers 
have promised that there’ll be 
no repeat of the supply crisis 
that hit stocksof popular micros 
last Christmas. 

m 

The figures compare un¬ 
favourably with the figures 
quoted by the manufacturers 
themselves. In a survey carried 
out by PCN in the run up to 
Christmas last year, the per¬ 
centage of returns to the manu¬ 
facturer during the warranty 
period was: 

Spectrum 5% 
Commodore under 1% 
Acorn under5% 

It should be stressed that 
these figures are based on 
returns to the manufacturer. 

Commodore said that it 
wouldn't necessarily quarrel 
with the results of the Business 
Decisions’ survey but would 
prefer to see more of the survey 
before making a full comment. 

'But the situation has 
changed very drastically since 
the move to the new production 
facilities at Corby,' a spokes¬ 
man said. 

The last six months have 
been a transitional period, but 
quality control is the number 
one issue at Corby at the 
moment and everyone is work¬ 
ing flat out on it. The quality 
control standard asof now is, we 
believe, second to none.’ 

Sinclair doubts the figures 
produced by Business Deci¬ 
sions. 'To comment properly we 
would need to study the report 
in detail. Our own return rates 
are very substantially lower 
and currently well over 40 per 
cent of computers recei ved by us 
from retailers have no fault 
found,’ a spokesman said. 

Acorn, understandably, is de¬ 
lighted that its reliability fi¬ 
gures are so good in comparison 
with its competitors. But it does 
think that the results of the 
survey should sound a loud 
warning to British micro manu¬ 
facturers as the quality-con¬ 
scious Japanese arrive. 'It is 
exactly the sort of thing that 
lets MSX in through the back 
door,' said a spokesman. 

full Christmas stocks 
Sinclair expects to sell 

400,000 computers. A spokes¬ 
man said: 'We are meeting 
delivery dates and demand.' 

Acorn too is exuding confi¬ 
dence that it can meet Christ¬ 
mas demand for BBCs and 
Electrons. 

'Unlike last year we did not 
turn the production tap off over 
the summer period,’ a spokes¬ 
man said. 

Commodore Expects 'greater 
emphasis' this year on 
peripherals, but its Corby fac¬ 
tory is in full production, work¬ 
ing 16 hours shifts. 'We don’t 
foresee any problems,' said a 
spokesman. 
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rftoNITOR: 

Keyboard bitches that hit a batch 
of Spectrum Plusses sent to WH 
Smith (issue 87) have now been 
resolved. Some users found 
when they tipped the micro 
upside down some of the keys 
fell off. However, a spokes¬ 
woman from WHS said the 
problem has been fixed. 

Cfcoosim a (ante could become 
easier thanks to a hybrid sys¬ 
tem developed by Racom of 
Reading. Racom’s MX70 is in¬ 
tended to be installed in shops 
and loaded with previews of 
games on video tapes. A tape 
can hold 70 samples, each 
lasting about 50 seconds, and 
Racom claims that the average 
access time will be two seconds. 
The MX70 has a 22in colour 
screen, keyboard, and a 
graphics generator. 

Playful Talent Computers has laun¬ 
ched a pair of text adventures 
on Microdrive for the Sinclair I 
QL. The games, called ZKUL ! 
and West, cost £19.95 each —if j 
this kind of price becomes the 
norm the Microdrive will be 
dead and buried before long. 

Sanyo’s expanding range of busi¬ 
ness machines will grow 
another arm in January with 
the launch of the MBC775. This 
is a portable with an 8088, 
256K RAM. and 16K of video 
RAM. Sanyo is continuing to 
plug 'IBM PC compatibility' 
with the machine. 

Restless experts will appreciate 
the latest variants of the Husky 
hand-held micro. Husky Com¬ 
puters has released the Husky 
SP(Special Performance) and a 
352K version of the Hunter, 
described by the company as 
ideal for applications where 
complex software needs to be 
presented in a simple form. 

Atari has manned the battlements 
to defend its Crystal Castles. As 
a result of legal pressure it has 
persuaded MRM Software to 
drop a 'substantially similar’ 
game called Castle of Gems. 
BBC users can look forward to 
the official Crystal Castles in 
December at about £10. 

Yorkshire HiTech is offering BBC 
bug-huntersan 8K ROM called, 
appropriately, Micro-Scope. It 
includes single-stepping, trace 
limits, Basic breakpoints, ex¬ 
tended error reporting, and 
route maps. Running concur¬ 
rently with a program, the unit 
splits the screen to give its 
output alongside the prog¬ 
ram’s. It costs £20. 

Quidislva has signed up rights to 
new programs from Tony Crow 
ther, of Potty Pigeon and 
Suicide Express fame. The 
games are Black Thunder and 
Griffin. 

COMDEX REPORT 
Something old, 
less that’s new 
Most cities make something — 
cars, ships, steel. In Las Vegas 
they make money and approp¬ 
riately last week the gambling 
capital of America played host 
to 100,000 dealers and manu¬ 
facturers in one of the biggest 
computer bashes in memory. 

But the products on show 
largely failed to live up to the 
epic size of the event. Only 
Texas Instruments had a new 
machi ne, few of the big software 
publishers unveiled anything 
different, and peripherals were 
disappointingly familiar. 

Predictably, IBM dominated 
the proceedings, to the dismay 
of many, not least Apple presi¬ 
dent John Sculley. In his 
keynote speech that opened the 
show, Sculley warned that com¬ 
panies relying on IBM compati¬ 
bility were looking at a hard 
year. The introduction of the 

hoage builder — Kaals on tb* Mac allow* you to abac and store video pictures. 

Tax** Instrument*' Pro-Lite — car¬ 
rying the fight to the perisMe makarv 

AT, Topview, and other moves 
by Big Blue 'make it increasing¬ 
ly difficult for independent 
companies to build a long-term 
business proposition on IBM- 
compatibility alone’, he said. 

He also called for innovation 
at the user level rather than 
worrying about 'esoteric mat¬ 
ters’ like operating system 
standards. There is a far bigger 
opportunity to run our business 
as a market-driven company 
than it is to have a knee-jerk 
reaction to every new technolo¬ 
gical feature that competitors 
bring to the market,' he said. 

Asking dealers to turn their 
backs on IBM was rather like 
asking them to bet the long 
shots in the casinos, but Apple 
had more to offer than threats 
and the Macintosh had a very 
strong presence at the show. 

But first, the best of the rest. 
The T1 machine <see last week's 
issue) is called the Pro-Lite and 
features an 80C88 processor, 
256 K RAM expandable to 
768K, 3.5in built-in disk hold¬ 
ing 720K, and runs MSDOS. 

The display is an 80 x 25 LCD 
but an external colour monitor 
is supported. Options include a 
second disk drive, 300bps mod¬ 
em, an 8087 coprocessor, and a 
software 'drawer’ that will take 
ROM application modules. 

At the same time, TI 
announced a licensing deal 
with AshtonTate to produce 
dBase III and Framework for its 
machines, raising the possibil¬ 
ity of Framework in ROM for 
the Pro-Lite. 

Epson had a couple of in¬ 
teresting new products on dis¬ 
play — a miniature thermal 
printer and a radical alterna¬ 
tive to laser printers. The baby 
is the P-80 available with a 9 or 
24-element print head for ther¬ 
mal printing. Epson says the 
machine is the smallest 80- 
column printer on the market 
at around 12x3x2 inches. 

It will print in multiple fonts, 
italic and emphasised, plus 
bit-image graphics. Epson ex¬ 
pects it to sell well to users of 
portable computers. 

Laser printers may be 
attracting a lot of attention but 
Epson has gone its own way 
with a page printer based on 
’liquid crystal shutter with 
electrophotographic technolo- 

Pag* print*? — the Epson LCS. 

gy’ (no, we don't know what that 
means, either). 

At $5,000 it costs about half 
the price of comparable laser 
printers and will output seven 
pages a minute. It features 
128K of RAM which is capable 
of holding a downloaded char¬ 
acter set, and allows letter 
quality print and high density 
graphics. 

So to the Macintosh, and 
Apple was taking great pains to 
kill the 'no software' stories. 
Most impressive was a demoof a 
new package from Lotus called 
Jazz. Jazz is an integrated 
package k la Symphony/ 
Framework,'Open Access offer¬ 
ing word processor, spread¬ 

sheet, programmable database, 
business graphics, mail merge 
and so on. 

Running on the 512K Mac, 
Jazz is fully multi-tasking and 
will be available in March next 
year. 

Among 52 other suppliers 
showing Mac products was 
Koala Technology — better 
known for graphics devices for 
the Commodore 64. Koala had 
an image processing system 
that allows you to capture 
images taken with a video 
camera, store them on the 
Macintosh, manipulate them 
using Macpaint, incorporate 
them into Macwrite docu¬ 
ments, or transmit them down a 
modem. And for under $400. 

Another company striking 
out in a new direction is In- 
focom, renowned for adventure 
programs like the Zork trilogy. 
Infocom had its first business 
program on show — a prog¬ 
rammable database called Cor¬ 
nerstone for the IBM PC. 

Infocom has brought its ex¬ 
tensive text-handling expertise 
from adventures to business 
and Cornerstone has attracted 
a rave reception from m<uor 
distributors. 

But more interesting is In- 
focom’s new game. It has beaten 
many publishers to the punch 
and signed up Douglas Adams 
to produce the official version of 
The Hitch-Hiker’s Guide to the 
Galaxy. Adams has helped con¬ 
vert his radio/TV/book hit for 
just about every machine in¬ 
cluding Commodore 64, Apple, 
IBM. and Atari. 



MONITOR IEW FROM JAPAN 
Z80 Elite rights 
goto Firebird 
Spectrum owners can look for¬ 
ward to joining the Elite next 
spring. The auction for the Z80 
rights of the Acorn mega-game 
(issue 82) has been won by 
British Telecom subsidiary. 
Firebird Software 

Firebird hopes to get a Spec¬ 
trum version out within five 
months with an Amstrad ver¬ 
sion to follow. The company has 
not said whether it intends to 
produce an MSX version. 

It believes that it is possible 
to produce an identically good 
game for the Spectrum and 
wants to interfere with the 
original as little as possible. 

The game will come out as a 
Gold label game as opposed to 
Firebird’s Silver label budget 
games. 

The auction of the Z80 rights 
was carried out by Maqacq 
Micros which represents Elite 
programmers Ian Bell and 
David Braben. and Firebird 
fought off a number of larger 
software houses who also 
wanted the right to publish the 
guaranteed chart topper. 

PCN throws down the 
gauntlet to hackers 
Callingall hackers! 

Ifyou fancy yourself as a 
.code-cracker, we want to hear 
from you. J uat leave a message 
inourPrestolmailhox — it 
need n't be any t h i ng fancy, just 
a nameor an aliasand some 
mea ns far us to contact you. 

That shouldn't be too much 
trouble.should it? 

Record companies 
push re-releases 
K-Tel, CBS, Tel-Star. What do 
these names have in common? 
They’re all companies involved 
in the music business and have 
recently taken up software dis¬ 
tribution. Now they’ve been 
joined by Ariolasoft, 
Arista. 

But record companies aren't 
injecting any new blood into 
games. CBS imports Epyx soft¬ 
ware, most of which has been 
available over here for some 
time, albeit under grey import. 
K-Tel has had two goes at the 
games market — the first was a 
wash-out due to low quality, 
and although some of the more 
recent releases weren't bad, 
nothing’s been heard from that 
quarter for a long time. And 
Tel-star is only involved in 
sales and distribution 

Arista isn’t doing anything 
new either. Imports of 
Broderbund and Electronic 
Arts software have been around 
for some time, and Ariolasoft's 
catalogue is hardly impressive. 
Most of the games may well 
have been chart toppers in the 
US, but how long ago? There’s 
David's Midnight Magic — a 
version of Pinball Construction 
Set, but who plays that now? 
Then there's Lode Runner, 
which is so old that Software 
Projects has converted it for the 
Spectrum. Hard Hat Mack and 
lurder on the Zindemeuf have 

been around at least six months 
— so what’s new? If the record 
industry really wants to break 
into the software market it’ll 
have to do a lot better than bring 
in elderly imported Americans. 

i cm have Wimps with th» mw AMX mouse, 
witli software on ROM that lets you use it 

J™.-* kdL,<Kodlrtm‘ P1ll“ln, ln<0 th« port- mouse 

line with Apple's Lisa Mac and OfeRel Research's GEM, this rodent comJDdth 
an art package which looks very much like MacpaM and with a tcraca dwmn 
routine for the ever | * " 

Fifth generation is 
old before its time 
Fifth generation computer, 
artificial intelligence, a know¬ 
ledge processor, BRAINIAC, 
call it what you will. Whatever 
its name, I could sure use one 
right now. My desk is buried in 
clippings, I’ve got about a dozen 
pages of notes and it’s all so far 
over my head the space shuttle 
is tickling its belly. 

For the 1,160 (they counted 
on 400) computer experts 
gathered in Tokyo last week for 
the International Conference 
on Fifth-Generation Computer 
Systems, it’s just tantalisingly 
beyong their current reach. But 
their arms are growing longer 
every day. 

To appreciate just what has 
been accomplished in the three 
short years since Japan initi¬ 
ated its Institute for New Gen¬ 
eration Computer Technology 
(ICOT), a project that was 
quickly emulated around the 
world, it helps to understand 
computer generations one 
through four. 

The first generation compu¬ 
ter used vacuum tubes for logic 
operation and came into being 
in 1947. For any who can 
remember those prehistoric 
times, it was called ENIAC The 
second generation, post 1956, 
used transistors. The third, 
after 1967, used integrated 
circuits (IC). Fourth genera¬ 
tion, using very large scale 
integrated circuits (VLSI) are 
currently coming into the mar¬ 
ket. Most of us are using what 
are generally considered 3.5th 
generation computers, based on 
large-scale integrated circuits 
which date from the early 70s. 
Many people argue that all 
these computers really repre¬ 
sent a single generation since 
essentially they process in¬ 
formation the same way, it one 
step at a time. Experts also 
argue that apart from increases 
in speed and other minor im¬ 
provements, these computers 
have reached their limits. 

That’s why the 1,000 or so 
experts gathered in Tokyo have 
set about establishing a 
framework for a truly new 
generation of computers. At its 
most basic level, that means a 
complete change of archi¬ 
tecture, new languages, and 
other radical changes. Instead 

of processing data one step at a 
time, they will be capable of 
parallel execution. At their 
penultimate, they will be cap¬ 
able of solving problems by 
inference. This is best illus¬ 
trated by the caption to a 
cartoon in which the computer 
tells the operator, 'I couldn't 
find the data you asked for, but I 
did find the data you need.’ 

How close are we to a compu¬ 
ter with this kind of capability? 
The Japanese have projected 
three stages over a ten-year 
period. Stage one, which was 
what the conference was all 
about, consisted of developing 
more capable hardware and 
software to run them. The first 
type, a PSI (Personal Sequen¬ 
tial Inference) machine, is a 
super personal computer. How 
super? Its OS, called Simpose 
(sequential inference machine 
programming and operating 
system) and written in Prolog, 
consists of 90,000 lines of code, 
it has 80 Mb of memory in 256K 
RAM chips and there are plans 
to market it within three years. 
Among its other capabilities is 
a chemical analysis that takes 
20 hours on current hardware 
but can be handled in some¬ 
thing like 1.2 minutes. It can 
check spelling in the time it 
takes to hit the space bar after 
typing a word. 

The other computer, a re¬ 
lational database machine cal¬ 
led Delta, uses a new language 
called Mandala. It is capable of 
taking data in and making 
surmises. In one example cited, 
the computer rejected the sent¬ 
ence 'the man ate the car’ as 
something virtually impossi¬ 
ble, based on its understanding 
of the words. During the confer¬ 
ence, the development of soft¬ 
ware capable of dealing logical¬ 
ly with paragraphs of more 
than two sentences was discus- 

id. 
This is hardware and soft¬ 

ware well over my head. In any 
case the next step, some four 
years away, is to integrate 
these two machines and im¬ 
prove the software, and use that 
computer to take the further 
steps to the parallel inference 
machine, or Artificial Intelli¬ 
gence. 

And that machine, I hope, 
will sit me down in a quiet 
comer and carefully and pa¬ 
tiently explain to me exactly 
what it is that it does, because 
strange as it may seem the 
people developing these new 
computers (at least, in Japan), 
haven’t really given much 
thought to applications. When 
asked why they are building 
them, the response is somewhat 
similar to Edmund Hillary's — 
somewhat, because in effect 
what they say is: 'Because as of 
now, such computers aren’t 
there’ 5er**/Wtf 
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ONITOR 
ACT/Victor deal 
on the rocks? 
ACT could find itself on a 
collision course with its old 
supplier, Victor, as it tries a 
second time to clean up in the 
US with the Apricot. 

ACTs first agreement in the 
US, with national distributor 
Micro D, was terminated by 
mutual agreement because of 
disappointing sales figures. 
ACT has now set up Apricot Inc 
and tied up an exclusive agree¬ 
ment with 17 regional distribu¬ 
tors which until September 
were responsible for selling 
Apple computers to dealers. 

The new ACT attack on the 
American market coincides 
with the resurrection of Victor 
Tech nologies, suppl ier of ACT s 
best-selling Sirius Victor is 
coming out of bankruptcy fol¬ 
lowing its sale to the Swedish 
computer company, Datat- 
ronic. 

As part of its revival plans, 
Victor has said that it will be 
setting up a UK subsidiary to 
take over distribution of its 
products, including a new port¬ 
able model, the Vickie. 

Exclusive UK rights to Vic¬ 
tor’s products are held by ACT, 
but an announcement is ex¬ 
pected this week that the agree¬ 
ment will expire at the end of 
December. 

'We met with Victor last 
week,’ said Peter Oldershaw, 
ACT vice-president, 'and it has 
agreed that we can continue to 
sell the Sirius in the UK.’ 

According to Mr Oldershaw, 
ACT will service its existing 
customer base and meet any 
demand from them for addition- 

Any agreement between 
ACT and Victor on future Sirius 
sales is dependent on the Amer¬ 
ican courts giving approval for 
Victor’s re-structuring plans. 
• Another American company 
coming ofT the sick list is 
Osborne. It is expected to come 
out of Chapter 11 bankruptcy 
within the next few weeks and 
is basing its future plans on the 
Vixen and encore machines. 

Atari to hit market 
with six micros 
Atari is getting ready to hit the 
computer market hard, with six 
new machines that could make 
their first appearance next 
month. 

The range will consist of 16- 
and 32-bitters said to be in 
direct competition with Com¬ 
modore's new baby when it’s 
revealed. Atari's 16-bit compu¬ 
ter will be a home-enter¬ 
tainment machine, while 
the 32-bit processor machine 
will be pitched at the business 
market. 

JOYEUX QL — In time for your Christmas shopping, a batch of new add-ons a 
available to hook up to the QL. Ptay games of run business packages 
technicolour with a 14in monitor from Prism. The Qtl4 costs £199.99, £100 
less than the Sinclair-recommended monitor (issue 82), and has a full 85 
column width. Of give your keyboard a rest and plug in a joystick adaptor from 
Sigma Research. At £5.90 the adaptor enables you to use any standard joystick 
with a nine way D-type connector. Cambridge Systems Technology 
(0223-323302) has produced a range of black plastic boxes for designers to 
drop their QL peripherals into. The boxes can be plugged — via a suitable 

of the QL More QL add-ons could foiow. 

According to Jon Dean. 
Atari’s UK computer product 
manager, the home computer 
will be available by summer 
1985 and the business machine 
by autumn. But we hope to have 
a sneak preview of them next 
month. 

The 32-bit computer (issue 
81) will have a Motorola 68000 
chip, 256K of RAM, graphics 
and sound. 

Atari's determination to be 
taken seriously is also leading 
it down other paths. One of its 
aims is to get its foot into the 
classroom with its Atari Logo 
computer systems. Dean said: 
This is a low cost system that 
will have schools up and run¬ 
ning right away. 

The Atari Logo contains all 
of the standard LCSI primi¬ 
tives, and has the ability for full 
list-processing.’ 

For £155 schools can buy a 
16K Atari 600XL, cassette re¬ 
corder, Atari Logo cartridge, 
two books, power adaptors and 
leads: and for £344 a 64K 
800XL, a disk drive, Atari Logo 
cartridge, disk operating sys¬ 
tem software, two books, leads 
and adaptors. 
# Sinclair and Acorn users can 
now buy a selection of popular 
Atari games. For the Sinclair 
Spectrum;Spectrum Plus, titles 
include Pole Position. Galaxian 
and Ms Pac-man at £7.99 each. 
And for the BBC and Electron 
there is Robotron:2084 at £9.99. 

One Club ups its 
output to owners 
Oric is throwing a lifeline to 
users who've been caught up in 
the disintegrating network of 
unofficial user groups. 

Apart from local groups, 
we’ve counted three national 
owners’ clubs, in various states 
of disarray. The best prospect 
for Oric owners looking for 
safety in numbers is the Oric 
Club, run under Oric’s owi 
wing from Tansoft’s premises. 

Opened in June (issue 65), it 
estimates its membership at 
about 3,000. Some of these have 
moved over from other group¬ 
ings, for example the Oric 
Owners Users Group (OOUG). 
A spokeswoman for the Oric 
Club said: 'We sent out letters to 
OOUG members setting out our 
stall and several of them have 
joined.' 

The Club made a slow start— 
there have been only two news¬ 
letters where the original plan 
was for a monthly publication 
— but its output has now been 
combined with the bi-monthly 
Oric owners magazine and it 
intends to raise its profile. 

The others have advertised, 
and we haven't so far,' said the 
spokeswoman. 

But users who have ordered 
goods at the discount rates 
typically offered by the unoffi¬ 
cial user groups and have 

waited in vain for deliveries 
won't find any consolation in 
this. The Oric Club has no 
intention of picking up anybody 
else’s tabs, just their member's. 

Sci-fi adventurers — 
prepare yourselves 
Hot news from America for 
adventure fans. A range of new 
programs promises great 
things for the New Year — from 
the likes of Arthur C Clarke, 
Ray Bradbury, Michael Crich¬ 
ton and other science fiction 
giants. 

A new company called Tril¬ 
lium Software has released a 
range of games based on best¬ 
selling science fiction titles, 
combining the skills of its 
in-house programmers with the 
literary ability of the original 
authors. 

Among the titles on offer are 
Clarke’s Rendezvous with 
Rama and Bradbury’s 
Farenheit 451. Crichton, au¬ 
thor of The Andromeda Strain, 
has contributed a new title 
called Amazon. 

All of the adventures are 
combinations of graphics and 
text and stick closely to the 
storylines of the originals. Tril¬ 
lium has dubbed the series 
'interactive fiction' since the 
emphasis is not so much on 
puzzle solving as in resolving 
the overall plot. 

They should be available in 
Britain after Christmas and 
will run on Commodore 64 and 
Apple machines. Atari and IBM 
versions may follow. 

Prism launches rival 
to Commodore modem 
Prism, well-known for its view¬ 
data equipment, has now pro¬ 
duced a modem for the Com¬ 
modore 64. But there’s just one 
snag — you can't access the 
Compunet service. 

For £129.95, the Prism Mod¬ 
em 1000 comes with soft ware on 
a plug-in cartridge, which fits 
into the 64’s expansion port, 
and the necessary cables. 

Compared to Commodore's 
modem which costs £99.95, 
Prism's is an expensive unit. 
The company says that its 
modem is the 'official' Micronet 
downloader for users. Robin 
Wilkinson, from Prism, Baid: 
The solution which Prism sup¬ 
plies for the Commodore 64 
represents a very flexible com¬ 
munication software package 
— for the hobbyist and first 
time user. 

Telesoftware supplied by 
Micronet 800 has a priority 
protection mechanism and tele¬ 
software can only be down¬ 
loaded by communications tele- 
software. It cannot be down¬ 
loaded yet by owners of the 
Commodore Modem.' 
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OMEFRONT 

Micro boom is trying 
hard to happen 
Whatever happened to the mic¬ 
ro boom that the computer 
industry has been expecting? 
You may vaguely remember 
hearing that it was all supposed 
to happen this Christmas. Com¬ 
puter games were supposed to 
sell in their millions. A flood of 
new machines was expected. 
Well, it hasn’t happened. 

Shops selling computer soft¬ 
ware are empty. Thousands of 
computer owners and potential 
buyers waiting to snatch up 
every new release are simply 
finding there’s nothing there. 

As for new machines — if you 
want an IBM compatible you’re 
in luck; if not, tough, there isn’t 
very much around. 

So MSX has made its appear¬ 
ance. The only problem is, that 
as the machines are almost 
identical, (and we saw the first 
ones back in March) they aren’t 
exactly new. Their technology 
is even older. 

January saw the launch of 
the Sinclair QL. together with 
criticisms in the computer 

. but only now, 12 months 
later, is the QL making an 

so far. Heavy TV advertising 
should ensure that this is a good 
seller though there is still no 
sign of the 128K Commodore 
64. 

Oric seems to be very rapidly 
dissociating itself from the UK. 
Rumours that a new machine 
called the Stratos is going to 
emerge probably refer to a 
machine for the French market. 

Acorn is still relying on the 
BBC and Electron to maintain 
its share of the British market. 
No new machine is expected, 
apart from the Acorn Business 
computers. 

So why has there been this 
great change in the computer 
market? The manufacturers 
have gone over to the view that 
business machines rule OK. 

The Big Three, Sinclair, 
Commodore and Acorn, have 
all launched machines that are 
aimed at a more professional 
market than the standard 
zap’em up machines that we 
have come to expect. 

There is a strong feeling that 
there is no more room on the 
market for new machines. 
Enough companies have drop¬ 
ped out of the computer race 
this year to prove that point. 
Dragon, probably one of the 
m^jorUK micro companies, has 
gone. The CGL MS (Sord) failed 
to make an impact, even though 
it is an excellent machine. 
Earlier in the year Aquarius 
launched the Aquarius 2 which 
had a real keyboard, but again 
it failed to make any headway 
in the shops. 

Does this mean that the end 
of the home computer is nigh, or 
are we going to become a nation 
of 64, Spectrum, BBC and 
possibly MSX owners? We can 

press, but only now, 12 months only hope not. Every new home 
later, is the QL making an computer has had at least one 
appearance in the high street, feature different to other 
No new machine has appeared 
out of the Sinclair stable to 
attack the Christmas market; 
the Spectrum Plus can hardly 
be called a new machine since 
it's only a Spectrum with an 
add-on keyboard, but it will 
ensure that Sir Clive still holds 
on to a large section of the 
market. 

Commodore launched the 
Plus/4 and the CI6 earlier in 
the year. Only the C16 seems to 
have arrived on the high street 

The advent of sprites and 
sound really made the market 
take off. Surely the manufac¬ 
turers haven’t run out of ideas. 
There must be some I 
machine around the corner that 
is going to grab the computer 
users' attention and launch 
another micro boom. 

As featured on Radio l’s 
Saturday morning Chip Shop. 

GAMES 
TW LW TITLE PUBLISHER MACHINE PRICE 
T 6 Knight Lore Ultimate “SP £9.95 

2 1 Underwurld Ultimate SP £9.95 

3 5 Elite Acomsoft BBC. EL £15.00 

4 — Ghostbusters Activision SP C64 £10.00 
5 2 Eureka Domark SP. C64 £14.95 
6 10 Pyjamerama Mikro-Gen SP.C64.AM £6.95 
7 3 Daley's Decathlon Ocean SP. C64 £6.90 
8 11 Beach-Head US Gold SP. C64, AT £9 95 

» 12 Danger Mouse CreativeSparks SP, C64 £7.90 
10 8 Bruce Lee US Gold C64.AT £9 95 

11 4 Raid Over Moscow US Gold C64.AT £9 95 

12 7 TirNa Nog Gargoyle SP £9 99 

13 — Suicide Express Gremlin C64 £7.95 

14 B Combat Lynx Durell SP.C64 £7 95 

15 — Skooldaze Microsphere SP £6.95 
16 17 Chiller Mastertronics C64 £ 1 W 
17 14 Jet Set Willy Soft Projects SP.C64 £5.95 

18 — Back Packers Fantasy SP £5.95 

19 — Inti Soccer Commodore C64 £9.99 
lap - Eddie Kidd Jump Dure 11 SP.BBC £6 95 

SPECTRUM COMMODORE _ 
tw mu PfOCC TW TITLE nocc 

1 Knight Lore £9.95 1 Daley’s Decathlon £7.90 

2 Underwurld £9.95 2 Eureka £15.00 

3 Pyjamerama £6.95 3 Ghostbusters £10.99 

4 Ghostbusters £9.99 4 Raid Over Moscow £9.95 

5 Beach-Head £9.95 5 Bruce Lee £9.95 
6 Daley’s Decathlon £6.90 6 Suicide Express £7.95 

7 Eureka £14.95 7 Chiller £1.99 
8 TirNaNog £9.99 8 JetSet Willy £6.95 

9 Combat Lynx £7.95 9 IntSoccer £9.90 

10 Skooldaze £6.95 10 Sherlock £14.95 

MICROS 
! BELOW £1,000 > ABOVE £1,000 

TW MACHINE PRICE TW MACHINE PRICE 

1 Commodore 64 £199 1 IBM PC/XT £2.390 

2 Spectrum £125 2 ACT Apricot £1,760 

3 Amstrad £349 3 Compaq £1,795 

4 Electron £199 4 Sirius £2,525 

5 Commodore 16 £140 5 Televideo TS1603 £2,640 

6 BBC B £399 e Wang Pro £3,076 

7 Memotech £199 7 NCR Dec Mate V £1,984 

8 Einstein £499 8 Apple 3 £2,755 

9 Spectrum Plus £175 9 HP 85 £1,917 

10 Sanyo MCP 100 £300 10 Dec Rainbow £2,359 

These charts are compiled from both independent and multiple aource* across 
the nation They reflect what's happening in high street* during the week up 
to November 15 The games chart is updated every week The prices quoted 
are for the no-frills model and include VAT. Information for the lop-selling 
micros is culled from retailers and dealers throughout the country and is 
updated every month PCN Charts are compiled exclusively for us by RAM/C, 
who can be contacted on 01-3926596 
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How to teach your Micro 
a thing or two 

Thousands of home computer owners have yet 
to discover their microcomputer’s potential to help 
with many of the problems and decisions that come 
up every day in the home or office. 

Perhaps you have always promised yourself that 
you would teach yourself programming, but have 
been put off by manuals which seem to assume a 
lifetime spent studying computer science and 
mathematics. Maybe you have looked at other 
computer books, but have yet to find one which is 
free of unnecessary jargon or where the program 
examples bear some relevance to real life and not 
space invaders. 

Relax, your search is over. 
The ‘Learn BASIC’ tutorials from Logic 3 are 

the latest development of a teaching method 
pioneered by Professor Andrew Colin and perfected 

by testing on 3 generations of students at Strathclyde 
University. The ‘Strathclyde Method’ has been 
translated into 8 languages and used by over 300,000 
microcomputer users. 

‘Learn BASIC’ is a jargon free, step by step, 
course in computer programming, which explains 
everything clearly in English, not computer talk. In a 
matter of hours you will be writing your first 
programs. 

‘Learn BASIC’ is designed for people who want 
to keep abreast of the computer age, for people who 
realise that understanding computers is a key to 
future success at work, at school, and as a parent. 

Get ‘Learn BASIC’ and teach your micro how 
to be useful! (Available from major branches of 
W.H.Smiths, Boots, Laskys, Greens, John Menzies 
and better computer shops nationwide.) 

Please send me more information about 
your:- l Kk jraoTruK Snt 

‘Learn BASIC’ tutorials 

Logic 3 Spectrum Club 

Logic 3 Commodore Club 
(64 and VIC owners only) 

LOGIC 3 

Sinclair Spectrum 

Commodore 64 

Acorn Electron 

BBC Microcomputer 

Dragon 

To Logic 3 Ltd., FREEPOST, Mountbatten House, Victoria Street, Windsor SL4 1HE 



ANDOM ACCESS 
Share your words of praise or send us a rochet about PCN. We want to hear your views and feelings 
'on the articles we print — and those you feel we ought to. Write to Random Access, Personal 
Computer News, Evelyn House, 62 Oxford Street, London W1A 2HC. You could win £15 for the 
_ boat letter of the week. 

Sinclair design team 
needs to think again 

It's some time 
since I read a 
review as suc¬ 
cinct, informa¬ 
tive and apt as 
John lattice's 

of the Spectrum Plus. I was 
considering the possibility of 
purchasi ng one but Mr Lattice's 
review persuaded me against it. 
I can only concur with his view 
that it is high time Sinclair had 
a typist on its design team. The 
same goes for other manufac¬ 
turers as diabolical keyboard 
layout causes far more frustra¬ 
tion both during programming 
and word processing than 
is necessary. 

For all Sinclair's success, and 
the company is to be applauded 
for its innovative thinking in 
the past, it seems to have lost its 
way Don’t get me wrong. I am 
not trying to 'knock' the Spec¬ 
trum (Minus). This was a truly 
great step forward and a 
wonderful little machine at its 
price. There was probably only 
a miniscule quantum displace¬ 
ment left to make. However, to 
charge £50 extra for a tarted up 
Spectrum with so few new 
features seems a step back¬ 
wards of a veritable angstrom 
or two. 

In a world of disks, Microd¬ 
rives must be a cul-de-sac, and 
to now produce a Spectrum Plus 
with only a half-hearted effort 
at a keyboard smacks of a 
hurried attempt to compete 
with the Commodore and MSX 
mwhliw Surely, by now, the 
Sinclair design team should be 
able to do better than think of 
jumping on ephemeral band¬ 
wagons. 

What we need is innovation, 
common sense and a clear 
vision of what the future of 
home computing is about, be¬ 
cause this is where Sinclair's 
future lies. 

As far as Sinclair is con¬ 
cerned there can be no competi¬ 
tion for the Spectrum (Minus). 
Until some other manufacturer 
can supply the same memory, 
colour, and graphics capability 
at sub-£130 it is peerless, what¬ 
ever the inadequacies of the 
membrane keyboard. Indeed, it 
seems that no-one is in the 
position yet to offer what the 
home computing enthusiast so 
patently wants. 

We have the technology, so 
where are the machines with 
the large program-usable on¬ 
board memory, a host ofcolours, 
sprites, high-resolution graph¬ 
ics which leave sufficient mem¬ 
ory to write a program to use, 
and an elegant Basic to control 
the lot? This, together with a 
Centronics printer interface, 
and good disk system, is all the 
home user needs. 
P Craddock 
Walsall 

Flexible solution 
for Dragon owners 
In common with thousands of 
others, I am trying to keep my 
Dragon alive. Despite the fact 
that a lot of software houses 
choose to ignore it, there must 
be close on a quarter of a million 
of us Dragon owners. 

One good answer seems to be 
for us to use Flex. But what 
programs are available? And 
why do you not review them? It 
seems to me that it is taken for 
granted that all Dragon owners 
know this, but I for one, have 
never seen a comprehensi ve 1 ist 
of Flex programs or a written 
review of any of them. 
D W Abel 
London SE6 

We don’t know what programs 
are available for Fla, if any. 
That's why we haven't reviewed 
them — Ed. 

Stop supporting 
foreign machines 
I am appalled at software 
manufacturers who continue to 
produce software for old, out¬ 
dated and what's more foreign 
computers. 

I am the proud owner of an 
Oric 1 who feels frustrated 
when I see yet another title 
released for the Vic 20 or 
Commodore 64. I was particu¬ 
larly annoyed to see British 
Telecom starting to support the 
latter two. Software manufac¬ 
turers with any sense would 
realise the Oric/Atmos is the 
biggest selling computer on the 
Continent and the publishers 
stand to make a lot. 

The sound and graphics capa¬ 
bilities of the Oric are easily 
comparable to the CBM64 (con¬ 
sider Zorgons Revenge and 
Xenon 1) Many computers 
boast of a palette of 256 colours 
but the Ori#Atmos (via mix¬ 
ing) is the only one, along with 
the Atari, that I know of that 
displays all these colours on the 
screen at once. 

There have been several 
programs in Microwaves to 
prove that. So why do software 
manufacturers prefer a foreign 
computer? 
Frazer Norman 
Dartford, Kent 

lan't the Oric a foreign computer 
on the Continent ? — Ed. 

Why do you continue 
to ignore the Oric? 
Ever since PCN had a change in 
format, it seems to have almost 
completely ignored both Oric 
computers. There have been 
absolutely no software reviews 
and only one program. 

You seem to disregard the 
less popular computer such as 
Ones, Genies and Dragons, and 
back the popular computers 
even though they already have 
enough support. It is magazi nes 
like yours which stamp less 
j?opular micros into the ground! 

Belmont, Durham 

PS — I am now ending my 
regular order of PCN, in favour 
of a more balanced magazine! 
PPS — You never print letters 
ofthiskind.doyou? 

In the last few weeks we've 
carried programs and reviews- 
for Atari, Oric, Dragon, Vic 20, 
Memotech .QLandA mstrad, as 
well as a host of reviews of 
peripherals that will work with 
any machine. 

PS — which is the more bal¬ 
anced magazine you have in 
mind? 
PPS-Yes, we do-Ed. 

And what about more 
for the Memotech? 
Regarding M Hisbent's letter 
(issue 86) on the Oric, I feel the 
same is true for the MTX, but in 
some cases, a lot worse. No 
games listings have appeared 
in any computer magazines, 
and I have seen about three 
adverts for software for the 
MTX, and that's mentioned 
only as'MTX'. 

Isn't it about time that sup¬ 
port was given — the only 
mention of Memotech has been 
in your magazine. This compu¬ 
ter does not deserve this, and it 
needs more support from soft¬ 
ware houses and magazines 
alike. 

To sum up, the MTX needs 
support, or like the Oric, it will 
be a lame duck, and its owners 
will perish with no support. 
Robert Peet 
Hove ring ham, Notts 

We do what we can, and we’d be 
delighted to publicise the efforts 
of others. Let us know — Ed. 
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Computer Supplies 

DISCS (Prices per Box of 10—Minimum order 1 Box) 

DYSAN 5.1/4” XIDEX 5.1/4’ SONY 3.1/2” 
SS/DD 48 tpi 16.60 SS/DD 48 tpi 17.20 SS/DD 35.50 
DS/DD 48 tpi 24.50 DS/DD 48 tpi 22.90 DS/DD 44.50 
SS/DD 96 tpi 24.50 SS/DD 96 tpi 25.00 HITACHI 3” 
DS/DD 96 tpi 30.50 DS/DD 96 tpi 30.00 SS/DD 33.50 

RIBBONS (Prices per Ribbon) 

Epson MX 80 2.58 Oki80 1.05 Brother HR1 0.99 
Epson MX100 4.50 Oki 84 2.39 Brother HR 15 1.99 

Diablo HT2 1.63 Qume3/5 1.50 Olivetti ET/S 1.69 

Ricoh 1600 1.72 Olympia 1.89 Canon 1.99 
(ES100) (AP Series) 

LIBRARY CASES NON LOCKABLE STORAGE BOX 
5.1/4” 1.65 50 Disc Size 8.50 

Post 4- Packing > per 10 discs — 1.50 > per Ribbon order — 1.50 
Prices EXCLUDE VAT — add 15% to order excluding Post 4 Packing 

Please send Remittance with order to:— 

Kerrisdale Computer Suppliers Ltd. 
P.O. Box 27 
Wetherby 
LS225LB 



OUTINE ENQUIRIES 
Got your digit* in a twist over a problem? Can’t decide what micro to buy? Need some sensible 

advice? Why not try writing to the experts? Remember we cannot reply personally, so no 

stamped self addressed envelopes, please. Address your questions to Routine Enquiries, PCN, j 
I Eretyn House, 62 Oxford Street, London W1A 2HC. I 

Choosing a printer 
for the Memotech 
/V have been considering upgrad- 
wing my 48K Spectrum for some 
time now, and have decided on a 
Memotech 512 .1 am also thinking of 
buying a printer for text and graphics 

I have two questions — which 
would be the best one to work with 
the MTX 512, and what extra 
caMei/boards would I need to make 
the printer work? 
J Fuller 
Harold Hill, Essex A You don't specify which 

Seikosha you're interested 
in — if it's the GP100A, you’re 
talking about a printer that's in 
a markedly lower class than the 
other two, as its cheapness 
shows in the output. 

The Epson and the Memotech 
seem to be pretty much of a 
muchness, with broadly similar 
features. 

Memotech describes the 
DMX80 as having exceptional¬ 
ly good print quality, but we’d 
suggest you look at sample 
output from both machines 
when you’re deciding. The 
DMX80 will of course match 
your Memotech, but apart from 
this both machines are good 
enough for you to decide on the 
basis of the best price you can 
get. 

You shouldn't need any extra 
hardware apart from a printer 
cable, as the Memotech has a 
Centronics interface built-in. 
You may need some extra 
software for graphics purposes, 
but this will depend on what 
output you want from your 
printer. 

Spectrum Plus vs^| 
Spectrum Minus 
/V have enough money to get 
Wert her a ZX Spectrum Plus or a 
48K Spectrum with a £50 keyboard 
— what thowid I choose? 

If you recommend that I get an 
ordinary Spectrum which keyboard 
should I get The idea of sticking on 
the stickers for the ON Tronic* 
keyboard puts me off. Should I 
consider the Lo Profile, which seems 
good quality, or should I spend a little 
more on a Saga Emperor, which 
looks better? Does the Emperor have 
a year's guarantee like the Lo 
Profile? 

Do you also get the same guaran- 

tee with the Spectrum as the 
Spectrum Phis, and is there also free 
software with it? 
Phillip Dickinson, 
Bournemouth, Dorset A The course you take really 

depends on what you want to 
do with your Spectrum, and 
why you want a proper 
keyboard. The Spectrum Plus 
does have a better keyboard, 
but quite a few people don’t feel 
it’s up to heavy word-processing 
use. and if you're a touch typist 
you might be better off with a 
Spectrum Minus plus 
keyboard, if you can work that 
one out! 

If, on the other hand, you’re 
more interested in program¬ 
ming, and perhaps writing the 
odd letter on your machine, the 
Plus would be an excellent 
solution. It has added editing 
keys, making programming 
considerably easier. And, 
buying the Plus is a lot less 
risky than adding a keyboard 
later. 

If you go for an add-on 
keyboard, don’t place too much 
emphasis on looks, as it’s the 
keys themselves that matter. 
The DK Tronics is good value, 
although you’re right to think 
that the stick-on legends are a 
disadvantage (they glint in the 
sunlight). 

The Lo Profile isn’t bad, but 
the design has been badly 
executed. The pitch of the 
keyboard is wrong, and the 
beast hasn't got much in the 
way of extra keys wired in. 

The Emperor is better, 
although the feel of the keys 
isn't all it might be, and you 
could also take a look at the 
Transform, which costs £70 but 
is just about the most respon¬ 
sive keyboard on the market, 
and the Fuller FDS. Nordic 
Keyboards, Fuller's new owner, 
seems to have cured its 

1 crashing problems. 
If you possibly can, try a few 

keyboards before you buy, as 
it’s how they feel that counts. 

The guarantee position for 
both Spectrums is the same, but 
you probably won’t get free 
software with the Minus. There 
was a special offer over the 
summer, but it’s unlikely you’ll 
find a dealer with any of the 
Gcks left for you to pick up a 

rgain buy. 
As far as guarantees for 

keyboards are concerned, you'll 
find they vary, but if a keyboard 
fails to act as a keyboard within 
a reasonable time (and a year is 

quite reasonable) you’re pro¬ 
tected under consumer legisla¬ 
tion. 

Earning money from 
your own programs 

have been writing Basic prog- 
grants for about four years and 
think I can write a program to do 
anything, but how do I earn some 
money from M? I own an One 1 and 
would like to know the best business 
programs to write on this computer. 
What is the best way to art these 

John Mayne, 
Reigate, Surrey A Easy: the best programs to 

write are the ones that 
people want to buy. Look at 
what’s selling on other 
machines like the Spectrum, or 
find programs on the Oric and 
write a much better version 
that you think will sell. 

Next, consider the following: 
being a good programmer 
doesn’t qualify you to write a 
good program. You’ll also need 
to know a lot about the subject 
you want to cover. For example, 
you won’t be able to write a good 
stock control program unless 
you know the problems associ¬ 
ated with traditional methods 
of stock control. 

Second, Basic just isn’t good 
enough for most business ap¬ 
plications — it’s far too slow. 
While speed may not matter 
much in a text program for 
writing short letters, it becomes 
crucial in serious applications. 

If you still want to go ahead, 
don’t think about marketing 
the product yourself unless 
you’re ready to go into business 
properly. A better bet would be 
to approach local software deal¬ 
ers and ask them to evaluate 
the program. 

If they reject it, accept that 
and either improve it, or give 
up. If the program is good, they 
may want to help either by 
selling it, or putting you in 
touch with a software pub¬ 
lisher. 

Alternatively, send it to a 
software house specialising in 
business applications for home 
computers. 

Tracking down 
the Enterprise 

H would bo n production in 
November. However, I am unable to 1 

obtain any information about it Can 
you put me in touch with a dealer? If 
not, can you tell me when I can 
expect the Enterprise to go on sale? 
MLadha, 
Bolton, Lancs A The Enterprise was first 

announced in September 
last year and delivery was 
promised for April this year. 
But at the PCW Show in 
September this year, Enter¬ 
prise Computers had some mod¬ 
els on display which were not 
fully operational. Apparently 
there were problems with the 
video processor. 

At the show, Enterprise re¬ 
vised its delivery dates to Janu¬ 
ary 1985. Whether it can meet 
the latest schedule remains to 
be seen. 

A further point: software for 
the Enterprise was conspicuous 
by its absence at thePCVv Show, 
and it’s doubtful if any software 
companies are working on it yet 
as they’ll be tied up with 
Christmas production for 
machines that are available. 

Amstrad error 
causes confusion 
A Why is it that after running some 
\#of the Amstrad program* 
printed in PCN, I get an error 
message in a symmx vm com¬ 
mand? b It (omething to do with the 
machine code? 
Paul Stevens, 
Altrincham, Cheshire A When the Amstrad is 

turned on it issues a 'symbol 
after 34o’, giving you 16 char¬ 
acters ’free’ for redefinition. 
Many programs use symbol 
after 32 in order to redefine the 
normal alphabet. This moves 
HIMEM down to make room for 
character shape definitions 
created with SYMBOL. 

However, the memory com¬ 
mand also moves HIMEM down 
and programs which use 
machine code routines have to 
lower HIMEM to make room for 
them. But if you try to reserve 
space for extra characters after 
moving HIMEM down, the 
Amstrad refuses—it’s already 
fenced off some RAM, and can’t 
access it. 

If you want to use symbol 
after in programs which move 
HIMEM about, make sure that 
you use it before MEMORY. 
The simplest way is to issue the 
relevant commands at the start 
of the program: 
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ICROWAVES 

Hue you any good mwnlof Aimtrad owmor bralm>«mfof HwB—b? Shaw thw irtMi 
fellow computer users by sending them to us. Not only will you get £10 for every tip published, 

bat you could flwdiboinsol£SO comes yo«r way If yo«»reclioi»« it the Microwave of the 
month. Send them to Microwaves, PCN, Evelyn House, 62 Oxford Street, London W1A 2HC. 

Avoid unwanted 5£^5program 
messages on the BBC 1010 MOVE 0, 10000 
When saving screens on the ioso*save9crekn3ooosooo 
BBC. it is most annoying to to save, and to load use: 
know that you have saved the io vdu » 
data blocks and the 'Record wcls 
then Return’ message in addi- 30 move o, 10000 
tion to your program. 40 *load screen aooo 

My solution is to use the Iain Simpson 
following lines at the end of the Mossbank, Shetland. 

, ,r plotting of triangles etc will be 
betting more colours i„ one of these 256 colour 

intheBeeb’s Mode 2 “Sr^Z»„«„uofu». 
I have discovered a very simple location can be changed fre- 
wayofmakingtheBBCproduce quently, enabling many of 
a whole new range of colours in 
Mode 2 

Graphics colour is normally 
settooneofl6vanationswitha &358 is worth trying before 
GCOL statement. If,however,a listingorprintinginModesO-6. 
number (0-255) is stored at // M Hoffman 
address &359, the subsequent London E9 6EJ 

13 REM MORE: COLOURS IN MODE 2 
4 X7.-0 : REPEAT 
5 MODE 2: X7.= X7.+1 : /?&35A=X7. : CLG 
6 ?857=RND < 255) 
7 A=9GO 
10 M0VE0,0 
20 DRAWA,A 
30 PLOT85, A, 0 
40 ?857=RND<255> 
50 MOVEO.O 
60 DRAWO,A 
70 PLOT85,A,A 
80 FOR X=1 TO 3000: NEXT X 
90 UNTILFALSE _ 

Another method of 
saving Amstrad arrays 
The followingapplicationsnote 
is the standard answer given by 
Amsoft to the question asked in 
Routine Enquiries (issue 87) 
concerning saving arrays on 
the Amstrad. 

The difference being in line so 
write » and not print 9 as in the 
reply, write takes up less space 
on tape and will allow the use of 
commas in * variables. Also 
when using data files the pro¬ 
cess can be speeded up by 
locking the cassette buffer as in 
lines 40-70. 

You should suppress the 
Basic garbage collection to 
speed up the operation of your 
program The following prog¬ 
ram shows you how to do this 

and then goes on, to demons¬ 
trate saving data and retriev¬ 
ing it from tape. 

Una notes 

10-30 set up a number of 
variables. 

40-70 is a routine 
documented in 
appendix 9.2 of the 
Basic Reference 
Manual. It allocates 
the cassette buffer. 

80 opens a file, for 
output, called 
'example-one’. 

90 sends a,d4 .names* to 
the cassette. 

100-120 sends each element of 
order* to the cassette, 
cassette. 

130 Closes the output 
file. 

140 reopen, for input the 

file called 
'example-one'. 

150 reads the data from 
the cassette into 
these variables 
b,c4 .surname* 

160-110 reads the next lot of 
data from the 
cassette into the 

|l0 04M order*(10) 

elements of order*. 
190 closes this input 

file. 
200 prints b,c4 and 

surname* to prove 
they have received 
the data. 

Gill Stevenson 
Amsoft 

these shades to be displayed 
simultaneously. 

Changing the contents of 

20 a-22.3:dX«3:name*>*WIlklnson* 

30 order*(0 >■* T*1egragh*:order*<ll«*Ml 

cr * : order* (21 ■ • Tines*: order* (3) 1 * 

40 OPENOUT*dummy* 

50 hm-HIHEM 

60 MEMORY MIMEM-1 

70 CLOSEOUT 

60 OPENOUT'examp|e_one* 

90 WRITE 19,a,dX,name* 

100 POR n«0 TO dX 

110 WRITE N?(ord«r«<n> 

120 NEXT n 

130 CLOSEOUT 

140 OPEN IN * e x amp 1 e_o rve * 

130 INPUT N9.6.CX,surname* 

160 FOR n-0 TO cX 

170 INPUT N9,order*(n) 

180 NEXT n 

190 CLOSEIN 

200 PRINT b,cX,surname* 

Useful tips for 
Memotech owners 
Here are a few useful tips for 
Memotech owners: 
1. When reading or writing to 
the VDP control ports to control 
the screen, you should first 
disable cursor flash/sprite 
movement. 

This is because the ROM 
sends its own data to the VDP 
ports when it updates the cursor 
or any sprites being animated 
from Basic, and this data can 
disturb your own VDP read or 
writes. So, before addressing 
the VDP directly poke «4s«2,7 
and poke 64062,is when you 
have finished writing. 
2. If you miscalculate addres¬ 
ses or data when using the VDP 
it is easy to corrupt the charac¬ 
ter set. To get your character set 
back press — esc.b.o 
3. Most of the Memotech’s 
operating system is vectored 
via the system variables so it is 
possible to insert your own 
routines into the Basic inter¬ 
preter, the Noddy interpreter or 

the Panel, to give those exam¬ 
ples. 

The system jumps to userror 
(FD54) whenever the Basic in¬ 
terpreter encounters an error, 
which contains the machine 
code instructions—jp isaf. 

Altering this to jp sou would 
jump to a user supplies routine 
at soi2. The cause of the error 
can be investigated by examin¬ 
ing the keyboard buffer (FB4B) 
or by examining the area 
pointed to by errpos (fdim). 

In the same way, every time 
ret is pressed while in Noddy 
or the Panel, the system jumps 
to fexpand(fa#e) and usernod 
(faai) respectively. 

Normally these locations 
contain the instructions — ret 
nop nop — but these can be 
directed to a user supplied 
routine if required using a jump 
instruction. 

This feature of the Memotech 
allows you to create new in¬ 
structions or commands to be 
used as standard commands 
alongside existing ones. 
Nic Joynson 
Belvedere, Kent 
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RETURN FROM PARIS 
Fly. drive or hitch - cen 003 5 get the 
secrets home? Use your skills to 
choose appropriate transport on each 
stage of the journey 
BBC Disk only £11.95 

TREASURE HUNT 
Work your way around the map and 
find the two keys to the treasure 
Beware main roads are dangerous 
Excellent use of Mode 7 graphics 
brings map reading skills alive - 2 
programs, one uses references, one 
compass directions 
BBC £12.00 Disk £14.00 

TANK TRACKS 
Program a tank to reach its base 
Beware of minis and the Edge of the 
World Ideal as an introduction to 
problem solving Programs consist of 
three commands - F = forward. L - 
turn left and R = turn right. 
BBC £9.95 Disk £11.95 

if ALL THREE ON DISK £26.00 if 

EQUATIONS OF LINES: Demonstrates the graphs produced by equations - type in your own equation and see the graph appear 
ED 1 includes Think of a Word. Counting On. Pye Charts. Simple Division Each £6.95 Disk £9.00 
All these programs are used in our school - All were written with the Educational user in mind. 

Prices inclusive of postage and packing. VAT not included - add 15%. DISCOUNT - 5% schools 15% Special Schools. 

SUMMER FI ELD SO FTWA R E SSTKSwS«:R°*d 
V _/ 

IT TRANSFORMS THE HOME COMPUTER 
OUT OF ALL 
RECOGNITION 

Because Touchmaster is a 
touch sensitive surface which effectively 
bypasses the keyboard, it has none of 
the keyboard’s complications, typins skill 
requirements or potential errors. 

To operate Touchmaster, you 
simply slide an overlay onto its surface, 
load the matchins Touchware into your 
computer and touch the overlay. 

For repeatability and resolution, 
no other ostensibly comparable pads can 
touch Touchmaster. 

In fact, Touchmaster’s unique 
technology makes it state of the art when 
it comes to such pads. 

Other pads might fairly 
be described as peripherals. Touchmaster For cietaj|S> contact Touchmaster Limited, 
goes a lot further: it respecifies the home POBox3, Port Talbot, West Glamorgan SA13 1WH, 
computer. or phone Teledata (01) 200 0200 

Now anyone can master the home computer 



TRIANGLE 
TREASURE 

TROVE 
Create a treasure chest of triangular patterns with this program from Brian Wood, 

based on the well-known mathematical theorem of Pascal's triangle. 

Pascal’s triangle is a treasure trove 
of mathematical gems. Centuries 
old, the triangle is easy to under¬ 

stand and its properties can be illus¬ 
trated simply on your BBC using this 

program. 

A single Pascal's triangle, made with a divisor of two. 

Pascal's triangle starts with the 
number one at its apex. Successive rows 
beneath this are obtained by adding 
pairs of the numbers from the row 
immediately above. As there is nothing 
on either sideof the end of each row of the 
triangle, this is represented by a zero for 
the moment. 

Hence, the first row isO 10. The second 
isO 110, where the twoonesare obtained 
by addingO+land l+0in the row above. 
The third row will beO+1,1 + 1 and 1+0, 
giving 0 1210. 

The zero at either end of each row will 

be left out of the triangle when it is 
displayed, as below. 

4 
i i 

1 2 1 
13 3 1 

14 6 4 1 
1 S 10 10 S 1 

1 6 15 20 IS 6 1 
1 7 21 35 35 21 7 1 

1 • 21 S6 7« M 2i • 1 
Pascal's triangle. 

First of all, the program gives a menu 

showing the options available. Option 
one gives instructions on how to pause 
and continue the program while it is 

displaying a pattern and how to return to 
the menu at the end of a display. 

Option two displays a single Pascal's 
triangle, while three and four show 
respectively two and four triangles used 
as a pattern in a rectangle, showing 
interesting graphical effects. 

If options two, three or four are 
selected, the program will come back 
and ask whether a number or binary 
pattern is required. The number pattern 
shows each of the numbers calculated in 
a Pascal's triangle after casting out tens. 
For example, option two with the 
number pattern selected will start with 
the first rowsof Figure 2 and continue for 
another 31 rows. 

If the binary pattern is selected then 
the program will ask for the divisor to be 
selected. Any number from two to nine 
can be selected, with two and five 
producing some of the best patterns. 

After this selection has been made, the 
program will ask whether a colour 
pattern is desired. If not, type in N, and a 
black and white display will be shown. In 
this display, numbers that cannot be 
divided evenly by the divisor are shown 
as a star and those that can as a dot. 

A tingle triangle, with a divisor of five. 

But the difficulty in carrying out 
calculations in even a small triangle on a 
micro is that the size of the numbers 
involved becomes very large. The way I 
have shown the triangle in this program 
is by casting out tens whenever the 
result of a calculation becomes larger 
than that number. 

In order to show the various fascinat¬ 
ing graphical patterns that can be 
produced, a divisor is entered into the 
micro and divided into each number in 
turn. Numbers wholly divisible by the 
divisor are represented by stars and 
those not, by dots. 

Alternatively, the binary pattern can 
be represented by two different coloured 
stars according to whether the numbers 
were wholly divisible or not. 

Running the program 
The program combines several varia¬ 

tions on Pascal's triangle into one menu 
driven package. 

The colour version, chosen by typing 
Y, features a palette of seven colours. 
Each is numbered and you make your 
selection by typing into the keyboard. 
The first colour selected will represent 
numbers that cannot beexactly divisible 
by the selected divisor and the second, 
those that can. If the second choice is 
made the same as the first, the program 
ignores it and waits for a different one to 
be entered. 

Two Pascal's triangles, with a divisor of two. 

Mode 7 the teletext mode, is used to 
enable the whole program to be easily 
understood in Basic and for the pattern 
to be readily printed out on any printer. 
Mode 7 also enables a large array area to 
be used in the program combined with 
colour and a good graphical display. 

Useful techniques 
The program is menu driven by placing 
the procedure to display the menu, 
PRoomenu, together with its procedures 
that branch off to other parts of the 
program inside the repeat ... until 
loop of lines 140 and 250. Only menu 
choice five provides an exit to end the 
program. Any menu choice between two 
and four causes the program to branch 
off to the procedure, PROctriangles. 

All the patterns are built inside a 
two-dimensional array, which is the 
matrix, M9t. The size of the matrix is 
determined by the procedure for the 
selected pattern ie pRoconetriangle, 
PRoctwotriangles or PRocfourtriangles. 
Before the pattern is built, each of these 
procedures calls PRocinitialise which 
incorporates the procedure proc- 
cleararea and clears to all zeros the area 
where the pattern will be constructed in 
the matrix. 
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Building a triangle 
The building of the single triangle starts 
with one at the apex placed halfway 
along the first row of the matrix M% in 
PRoconetriangle at line: 
630 M%<40,1)=1 

Two triangles again only using blue and yellow. 

All the numbers on the rows beneath 
are the sum of the two numbers above 
them. In order to show the number 
pattern clearly in the triangle no 
number is placed directly below another 
number. Hence, on one row the numbers 
will all be in odd columns and in the next 
row in even columns, and so on. The rule 
adopted in this program is that valid 
cells occur in even columns on odd rows, 
and in odd columns on even rows. The 
lines that carry out this function are: 

670 IF R% MOD 2=0 AND C% MOD 2=1 
PRocsum 
680 IF R% MOD 2=1 AND C% MOD 2=0 
PRocsum 

The row numbers are identified by R% 
and the column numbers by C%. Note 
that the command MOD gives the 
remainder after division so that even 
rows will return remainder 0 after 
division by two and odd rows by one. 
Therefore, in line670,R% mod2=o finds 

THE EVEN ROWS AND C% MOD 2=1 finds 
the odd columns. Odd rows and even 
columns are found in a similar way in 
line 680. 

In order to make the program look at 
each column in turn, lines 670 and 680 
are placed inside the forc%. . .nextc% 
loop of lines 660 and 710. This loop is 
placed inside another one for the rows, 
forr%. . . next r% of lines 650 and 720, 
so that all the columns are inspected on 
every row. 

When a valid position is found, the 
procedure mx:sum is called. This sums 
the figures in the columns immediately 
to its left and right of the row above the 
current one. The columns immediately 
to the left are C%-1 and those 
immediately to the right C%+1. The row 
above the current one is R%-1. Hence 
the required sum can be shown in line: 
910m%(c%,r%)=m%<c%-i,r%-i) 
+m%(c%+i,r%-i) 

In order that no number exceeds ten in 
the triangle, the procedure pROccastout 
is called. Here line 1820 subtracts ten if 

the result of the sum exceeds ten. 

1820 IF M%<C%,R%)>10 M%<C%,R%) 
=m%*c%,r%)-io 

When the array M% was cleared in 

PCN DECEMBER 11984 

PRoccleararea, it was filled with zeros. 
Those cells in the array not used by the 
program will want to be printed out as 
spaces. Hence, later in PRocshowtri- 
angle the zero will be used to display a 
space as in line: 

8040 IF M%<C%,R%)=0 PRINT” ELSE 
PRocalphanumeric 

I However, when casting out tens a 
, number subtracted from ten may also 
[ equal zero, but here it will be needed to 

be shown as zero. Hence the value ten is 
retained so that later it can be used to 
print out a zero. This is done later in 
pRocnumbers, in line: 
83io if m%<c%,r%)=io print;0; ELSE 
print;m%(c%,r%); 

In the same sort of way that one for 
... next loop was nested inside another 
to build the triangle in array M%, 
another such nested loop is used to 
display it. Here in PRocshowtriangle 
each cell of the array is displayed by 
looking at each column in a forc%=f% 
to L%. .. nextc% loop of lines 8030 and 
8060 which is nested inside the for 
R% = l TO B% . . . NEXT R% OF LINES 8020 
and 8090. The parameters F%, L% and 
B% ARE SET UP BY THE CALLING PROCE¬ 
DURE. 

PRocshowtriangle is used to display 
all triangles except the single Pascal’s 
triangle in colour, which has its own 
procedure PRocshowsinglecoltriangle. 

Building a rectangle 
By rotating Pascal’s triangles through 
45 degrees it can be used to form a corner 
section. 

Another triangle can also be started in 
the opposite corner of the rectangle. The 
two triangles can be built up until they 
meet. The procedure to build these 
triangles is initiated in the program 
PRoctwotriangles. 

The two-triangle pattern is carried 
out by setting the top left corner and its 
opposite, right bottom comer to a one 
which will be the apex of each triangle. 

Then the pattern in the triangle is built 
up from each apex to meet in the middle. 
For maximum graphical effect no spaces 
are left between numbers. 

Both halves of the triangle are built up 
in a similar fashion. Take the top left 
halffirst: the apex ofthis triangle will be 
at M% 11,11. The next two values, below 
it will lie on the adjacent sides of the 

Four triangles, with • divisor of two. 

rectangle. Each value will be calculated 
by adding the value in the previous 
column on the same row to the value in 
the same column on the row above. This 
is given in the program in procedure 
PROctlscal (top left side calculation) line: 
2310 m%(c%,r%) = m%<c%-i,r%) + 
M%(C%,R%-l) 

By starting on the top row and 
calculating from the first column to the 
last one, all the values will be known as 
each one is calculated in turn. The 
program performs the calculation in this 
way by putting line 2310 in the for c% 
. . . next c% loop of lines 2230 and 2250. 

In order to carry out this loop on every 
row, it is put inside the for r% ... next 
r% loop of lines 2220 and 2270. 

However, as the triangle is built up in 
the rectangle, one less column is used on 
each successive row until the last one is 
reached. Reducing the column width in 
this way is performed in the program by 
using a variable V%. This variable is 
initially set up on line: 
2210 V% = L% 
for the total number of columns L% is 
then decremented at the end of each one 
in line: 
2260 V% = V%-I 
until it reaches the first column on the 
last row. 

Just as two Pascal’s triangles can be 
incorporated into a rectangle, so can 
four. This is carried out in the program 

Flags and variables used between procedures 

M% (81,41) MMM atrix in which number pattern ofPascal's triangle isformed. 
P% Records previous choice of the menu to save recalculating is the same 

as the new one. 
A% Number of the menu choice. Ten is added to the number if colour is 

chosen in PRocchoosecolour 
R% Row number 
C% Column number 
N% N%= 1 for number pattern or N% =2 for binary pattern, decided in 

pRocselectoutput 
D% Value of divisor used to obtain binary pattern obtained by 

pRocselectdi visor 
B% Bottom row number 
F% First column number 
L% Last column number 
E% Number of the column equi-distance between first and last columns. 
H% Row number half-way down. 
X% Mode 7 control code of colour representing numbers that give 

remainders after being divided by the selected divisor (D%>. 
Y% Mode 7 control code of colour representing numbers that can be 

equally divided by the selected divisor (D%) (ie has no remainders). 
CJ Used to signify whether colour has been selected C$=“Y” or not 

C$=“N”. 



HERE’S WHAT YOU’VE 
SAID. 

“The standard of the programme is far, far better than 
we were expecting” ALAN daire. 

“Eureka! is superb. It’s marvellous to have computer 
software of such high standard from Ian Livingstone” 

CAROLE SKAIFE. 

“It’s taken over my life - I only have three hours sleep a 
night. I hated adventure games before this but Eureka! 
is brilliant!” anonymous caller. 

“Congratulations on producing such an entertaining and 
stimulating package” J. goodenough. 

“I would like to thank all involved for making such an 
interesting game, especially the riddles” 

NORMAN SCOTTER. 

“Please, give me a clue to the £25,000” 
CHARLES COOPER. 

(Sorry, Charles) 

“I hate this game. I seem to be missing all my favourite 
TV shows” ADAM BOWLES. (Poor old Adam) 



m 
UTPUT: BBC 

by starting one triangle from each 
comer of a rectangle and then control¬ 
ling them to fill each quarter. This 
procedure is initiated in the program by 
pRocfourtri angles. 

PROcfourtriangles calls the procedure 
pRocmultiparams and PRocinitialise to 
'set up the requi red parameters and clear 
the appropriate area of the matrix in 
which to build the pattern. In order to 
divide the rectangle into quarters, 
further parameters, derived from PRoc¬ 
multiparams are required. These para¬ 
meters, are the middle column E% and 

row H% numbers, which are obtained 
from line: 
3030 K% = L%/a:H<*,«B%/2. 

Then the procedure calls four further 
procedures in turn to calculate each 
quarter of the rectangle in lines 3040 to 
3070. 

PRoctopleflquarter is similar to proc- 
toplefthalf but no variable V% is re¬ 
quired as each quarter is constructed as 
a rectangle. The same sort of method to 
calculate the other quarters is adopted. 
The pattern in each quarter is started ofT 
by making the comer position the apex 

of the triangle and hence equal to one. 
Each quarter uses a separate procedure 
to calculate its pattern: 

PRoctopleflquarter has apex 
M%(1,1) and uses paoctlscal 
PROctoprightquarter has apex 
M%(L%,1) and uses PRoctrscal 
pkim bottomleftquarter has apex 
M%(1,B%) and uses PRocblscal 
PRocbottomrightquarter has apex 
M%<L%,B%) and uses PRocbrscal 

Finally the program uses PRoeshow- 
triangle to display the pattern gener¬ 
ated from the matrix M%. FI 

50 RBI ** PASCAL'S TRIANGLE ** 
60 REM ** (C) BRIAN WOOD •• 
70 REM ** OCTOBER 1964 ** 
90 "KEY10OLD IIKRUN IlM 

m "0EE7 
110 DIM NX(8l,4l) iRIM sot. up mtriz 
120 P%~0 iREM Previous choice flag 
140 REPEAT 
150 PR0Ctitle 
160 PROCmenu 
170 IF AX-1 PROClnstructlona 
180 IF AX>1 AND AJt<5 PROCtriangles 
250 uimL ax-5 
270 PRINTTAB(1.24)"Finished" 
280 END 
300 DEFPROC triangles 
305 C0-"N" 
310 PROCselectpattexn 
320 1FH%*1 PROCselectdlvisoriPROC choosecolour 
330 IF (AJ6-2 OR AX-12) AND PX<>2 PROConetriangle.PX-2 
340 IF AX-3 AND PX<>3 PROCtwotriangles IPX-3 
350 IF A*«13 AND PJt«>13 PROC two triangles i PX-13 
3(0 IF A*-4 AND PJt<>4 PROCfourtrlanglesiPX-4 
370 IF AX-14 AND FJfrc>l4 PROCfourtrlanglesiPX-14 
380 IF AX-12 PROCshomslngleceltriangle ELSE PROCshowtrlangle 
390 ENDPROC 
400 DEFPROCchooseoolour 
410 PROCtltle 
420 PRINTIAB( 1,12)"Would you like colour (Y/N)? "i 
430 REPEAT 
440 C0*2T0 
445 IF C0«»"Y" AND C0«»"N" VDU? 
450 UNTIL C0«"Y" OR C0-"N" 
460 IF C0*"N" ENDPROC 
4?0 AX-AX+10 
460 PROCpalette 
490 ENDPROC 
500 DEFPROC title 
510 CLS 
520 FOR IX-2 TO 3 
530 PRINTTAB(2,I%)CHR0(141),"P ASCAL’S TRIANCLE" 
540 NEXT 1% 
550 PRINT1XB(11,5)"(C) Brian Wood" 

840 PROCcle 
650 ENDPROC 
900 DEFPROCsua 
910 MX(CX.RX)WlX<CX-l.RX-l)-*X<C*n.RX-l) 
920 ENDPROC 

1000 DEFPROCselectdlvlsol 
1010 PROCtltle 
1020 PRIirmB( 1,12)"Select a divisor l.e. a nuaber 2 to 9"| 
1030 REPEAT 
1040 DX*GET-48 
1050 UNTIL D*>1 AND D)t* 10 
1060 ENDPROC 
1100 DEFPROCselectpattem 
1110 PROCtltle 
1120 PRINTTABf1,9)"Which type of pattern would you like?" 
1130 PRINTDAB(l,12)"l) Nuaber Pattern" 
1140 PRINTTAB(l,l4)"2) Binary Pattern- 
1150 PRINTTAB(l,22)"Select a nuaber 1 or 2*| 
1160 REPEAT 
1170 NX-CET-46 
1180 UNTIL NX-1 OR NX-2 
1190 ENDPROC 
1300 DEFPROCslngleparaas 
1310 R*-40,F*-21.L*-60 
1320 ENDPROC 
1500 DEFPROC cleararea 
1510 FOR RX - 0 TO BX+1 
1520 FOR CX - 0 TO IMI 
1530 N*(C*,R*).0 
1540 NEXT C% 
1550 NEXT RX 
1560 ENDPROC 
1800 DEFPROCcastout 
1810 REM no nuabers above ten 
18?0 IF HX(CX,HX)>10 HX<CX.RX)*lX<CX,RX)-10 

600 DEFPROConetrlangle 
605 PROCslnglspanns 
610 PROClnltlallse 
615 RBI put a one In alddle of top row 
620 REM this Is ape* of triangle 
630 W«40,l)-l 
640 REM sum lines below from this value 
650 FOR RX - 2 TO 40 
660 FOR 00 - 1 TO 80 
6?0 IF R* HOD 2 - 0 AND C* NOD 2 ■ 1 PROCsua 
680 IF RX MOD 2 - 1 AND CX MOD 2 ■ 0 PROCsua 
690 PROC cas tout 
710 NEXT CX 
730 JKXT RX 

It rr DEFPROCInitialise 
810 CLS 
820 PROCtltle 
830 PRIXTTAB( l,8)"Initialising" 

2000 DEFPROC two triangles 
2010 PROCaul tlpaxaas 
2020 PROClnltlallse 
2030 PROCtoplefthalf 
2040 PROCbo t toarlghthalf 
2050I ENDPROC 
2200 DEFPROCtoplefthalf 
2210 VX-IX 
2220 FOR RX » 1 TO BX 
2230 TOR CX ■ 1 TO VX 
2240 IF CX-1 AND RX-1 HX<1.1)»1 ELSE PROCtlscal 
2250 NEXT CX 
2260 VX-VX-1 
2270 NEXT RX 
2280 ENDPROC 
2300 DEFPROCtlseal 
2310 MX(CX.RX)^X(CX-1,RX)-^X(CX,RX-1) 
2320 PROC cas tout 
2330 ENDPROC 
2400 DEFPROC bottoarlghthalf 
2410 YX-2 
2420 FOR RX • BX TO 1 STEP-1 
2430 FOR CX - IX TO VX STEP-1 
2440 IF CX1X AND RX-BX HX(IX,BX)-1 ELSE PROCbraoal 
2450 NEXT CX 
2460 VX-VX+1 
2470 NEXT RX 
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SDFTUUnnE 
BBC and ELECTRON Software 

SIMULATIONS 
737 Flight Simulator £9.95 
Written by a professional 737 pilot, this bestsell¬ 
ing simulator emulates a high performance jet 
airliner Full instrumentation and hi-res graphics. 
Please specify Tape, Disk, or Electron version. 
"Certainly the best flight simulator I have flown. 
Full marks to Salamander." — Acorn User 

ADVENTURES 
Franklin's Tomb £9.95 
Can you, as Dan Diamond P.I., solve the riddle of 
the crypt, or will you fall prey to its mysteries as 
many others before you have done Fully illus¬ 
trated Case File BBC only 
"Worth every penny. This will become a classic 
— Popular Computing Weekly. * 
Program of the Month — Computer Choice. 

Lost in Space £9.95 
The sequal to Franklin’s Tomb Can you escape 
from the derelict space ship, or will you be 
trapped forever with bored security robots and 
chatty doors. Fully illustrated Case File BBC only 

SPECIAL OFFERS (BBC only) 

Eagle 
Original Arcade Game 

£4.95 

Dragon Rider £3.95 
Arcade Game 

Tanks! £3.95 
Armoured Warfare for two 

Games Compendium B1 £3.95 
Simon, Fireman, Hangman, Alphabet Soup 

Games Compendium B3 £3.95 
Mole, Boot Hill, Bomber 

EDUCATIONAL 
French Tutor £9.95 
Up to and beyond O' level standard Tests 
vocabulary, speech idioms, and irregular verbs 
Create your own hies progress assessment and 
revision lists available at any time BBC only 

Graphs £9.95 
A suite of five programs for use by students 
studying GCE at 'O’ and A' level or equivalent 
syllabus Includes versatile curve sketching, par¬ 
ametric curve sketching, an interactive multiple 
choice and multiple choice tests for recognition of 
straight line equations and trigonometric, quad¬ 
ratic and cubic curves BBC/ELECTRON 

Vectors £14.95 
A suite of fourteen programs carefully designed 
to teach the user the skills and techniques asso¬ 
ciated with the main vector algebra requirements 
of a syllabus such as GCE examinations m 
Additional Mathematics and A’ Level Mathe¬ 
matics as well as many other courses requiring a 
knowledge of vector algebra BBC/ELECTRON 

UTILITIES 
EDG Graphics Package £19.95 
A sophisticated drawing system allowing the user 
to build up simple drawings or complex designs 
BBC only 

EDG Graphics Package (disk) £24.95 
The disk version of the graphics package con¬ 
tains all the features of the tape version Also 
includes an EPSON Printer Dump and Teletext 
Screen Editor. BBC only Requires Acorn DFS. 

Electron Graphics System £9.95 
A version of the EDG Graphics System rewritten 
specifically for the ELECTRON 

Utilities Package £9.95 
Four essential aids Sound Shaper, EPSON Printer 
Dump, Teletext Screen Editor, and Disassembler. 
BBC only 

SAVE £1 
I If you return this voucher with your order you will be 
■ entitled to a £1 discount on the order Only one dis- I count per order 

You will also become a member of the Salamander 
■ Software Discount Club This entitles you to further 
I discounts on future orders, as well as free posters. 
1 stickers and T-shirts (subject to availability). This I offer applies only to products ordered by direct mail 

from Salamander Software, 17 Norfolk Road, Brighton 
• BN13AA. 

■ Please make cheques and postal orders payable to 
I Salamander Software 

Please rush me the following: 
Title 

Less Discount 

Total 

Name. 
Address. 

Post Code 

Price | 

I 
£1.00 | 

I 
I 



I DEFPROCbrscal 
0 Hft(c*,HJt)lJf(Cjfl,R5f)4tlst(C5f,RSti) 
i PHOCcastout 

t DEFPHOCmultlparams 
0 F56-1 
0 IF C0-»N" BJt-40,Ul-40,ELSE: B*-20iI*»20 
£ EKDPHOC 

0 DEFPROC four triangles 
if PROCmultlparaas 
0 PROClnltlallse 
0 E5tUt/2iHJt-BJt/2 
if PROCtopleftquarter 
if PROCtoprlghtquarter 
0 PROCbottoideftquarter 
if PROCbottomrlghtquarter 

3200 DEFPROC topief tquarter 
3210 FOR RJt • 1 TO «« 
3220 FOR CJt • 1 TO SJf 
3230 IF CJtl AND RJt-1 MJt(l,l)l ELSE PROCtls cal 
32# NEXT qf 
3250 NEXT RJt 

0 DEFPROC toprlghtqua 
0 FOP RJf - 1 TO Rff 
i FOR CJt - 1* TO EJfl STEP -1 
0 IF QJt-LJf AND RJf-1 HJf(Uf,l)l ELSE PROCtrscal 
0 NEXT CJt 
0 NEXT RJf 

0 DEFPROCtrmoal 
0 HJt(C*,R!t)1Jt(CJf,RJt-l)4«!f(C5fl,Rjf) 
|f PROCcastout 

t DEFPROC bo ttomleftquarter 
i FOR RJf ■ BJf TO H3C-H STEP-1 
0 FOR Of • 1 TO EJf 
0 IF CfUl AND RJf-BJf HJf(l,BJf)l ELSE PROCblaoal 
0 NEXT CJf 
0 NEXT RJt 

0 DEFPROCblocal 
0 HJf<CJf,RJf)1>f(C!f,Rjfn)-IHJf<Cjf-l,Rjf) 
0 PROCoastout 

0 DEFPROC bottomrigh tquarter 
0 FOR RJf ■ BJf TO «tl STEP -1 
0 FOR CJt « Uf TO E*1 STEP -1 
0 IF CJf-BJf AND RJf-BJf Ht(Uf,BJf)-l ELSE PROC brscal 
0 NEXT CJt 
0 NEXT RJf 
0 ENDPROC 

0 DKFP ROC shows in gleool triangle 
0 CLS. VDU23,1.0,0,0,0, 
0 TOR W e 1 TO 40 
0 FOR Off - 21 TO 60 

0 IF RJf HOD 2 -0 PROCprlntevenrows 
0 IF RJC HOD 2 1 PROCprlntoddrows 
0 NEXT CJt 
0 A0-INKEY0(0) 
0 IF A0-" - PROC wit 
0 NEXT RJt 
0 PROCw.lt 
0 VDU 23.1.1,0,0,0, 

I DEFPROCprintevenrows 
0 IF CJt HOD 21 PROCprint 

0 DEFPRC C eho wtriangle 
0 CLS,VDU23,1.0,0,010, 
5 IF AJt>12 PRINT i PRINT, PRINT 
0 FOR RJf « 1 TO Bt 
0 FOR CJf > FJf TO IJt 
0 IF HJt(CJt.RJt)-0 PRINT" ", ELSE PROCalphanumeric 
0 NEXT CJt 
0 A0-DKEY0(0) 
0 IF A0-" » PROC wit 
0 NEXT RJf 
0 PROC wit 
0 VD023,1,1,0,0,0, 

8200 DEFTROCalphanuaeri c 
8210 IF NJtl PROCnuabers ELSE IF C0«"N" PROC character 

ELSE PHOCoolouraharacter 
8220 EKDPHOC 
8250 
8300 DEFPROC mm bars 
8310 IF NSf(C5f,RJt)l0 PRINT,0, ELSE PRINT,KJf<CJt,RJf), 
8320 ENTPRCC 
8350 
-400 DEFPROC character 
8410 IF HJl(CJt,H9f) HOD DfC-0 PRINT".", ELSE PRINT"*", 
8450 EKH-ROC 
8460 
8500 DEFPFOCco lour character 

ELSE PRDITCHR0(XJf),"*", 
8550 HOTROC 
8580 
8900 DKFTROCwlt 
6910 REPEAT 
8920 A0-CET0 
8930 UNTILASCA0-32 
6940 EKDPHOC 

9000 DEFTROCpelette 

0 PROCtitle 
0 FOR IJf-1 TO 7 
0 READ D0 
0 PRINTTAB( 1,, W,") "D0,TAB(U)CHR0(l2e+I5f)"*" 
0 NEXT Dt 
5 X*-0 
0 PROC selectoolouri'" first", 22) ■ X3C-0JC 
0 PROCaelectoolour("second",24) lYJfUJf 
0 EKDPHOC 

0 DATA Red,Green,Yellow,Blue,Hagenta,Cyan,White 

0 DEFT ROC selectoolour{S0,CJf) 
0 PRINTTAB(l,qff)"Choose "S0" colour 1 to 7 for stars " 
0 REPEAT 
0 UJf-CET+60 
5 IF UJfr>X# VDU? 
0 UNTIL UJ(>128 AND UJf<136 AND UJfoXJf 
0 PRINT,UJI-128, 

i PRINTEAB(l,10)"l) Instructions" 
0 PRINTTAB(1,12)"2) Pascal's triangle by Itself* 
“* ‘"5(1.14)“3) Pattern with two Pascal's triangles" 

Kl,l6)"4) Pattern 1th four Pascal's triangles” 
i(l,10)"5) Exit" 

1,22)"Select a number 1 to 5"l 

0 Aft-GET-46 
0 UNTIL AJf>0 AND AJf<6 

t DEFPROC inatruetlona 

t PRIHTTABf l,7)"Wiile pat tarn la being displayed prase" 
5 PPIWTTABl 1,9)HSPACE BAR to pauae and then again" 
t PRUmXBil,ll)"to oontlnue," 
0 PRINTTAB(1,15)"At end of pattern press SPACE BAR to" 
0 PRINTTABil,17)"retum to aenu." 
0 PRDtmB( 1,21) "Press SPACE BAR 
0 PROC wit 

212# RDt (C) BRIAN WOOD 1964 
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If you’re one of those Spectrum 
owners still recovering in the 
intensive care unit, having 
been mauled and maddened by 
Mountains of Ket and tortured 
and. tantalised in Temple of 
Vran. prepare for instant re¬ 
lapse. Just when you thought it 
safe to go back to your micro. 
Incentive Software has re¬ 
leased The Final Mission, the 
third part of its Ket Trilogy. 

Incentive doesn’t call itself 
that for nothing. To 1 ure you out 
of your sickbed, it is offering a 
video recorder to the first per¬ 
son to score 100 per cent in all 
three parts. Just think — 
should you be the 1 ucky wi n ner, 
you can retire to your bed and 
watch reruns of The Magic 
Roundabout. 

The Final Mission of the title 
has you seeking out and defeat¬ 
ing the evil Vran Verusbel. and 
with a monicker like that he 
deserves everything coming to 
him. But first you must pass the 
five enigmatic Gate Guardians 
— you knew there’d be a catch, 
didn’t you? The adventure 
starts as you wake up — stun¬ 
ned — in a cel) (unpadded I. 
Although you can’t see anyone, 
you are not alone. Edgar is here 
to keep you company. If you 
don’t know or had deliberately 
erased him from your mind, 
Edgar is your friendly neigh¬ 
bourhood assassin bug (Edgar 
the earwig?) — he’s been 
planted on your neck to deter 
you from scarpering when the 
going gets rough. 

Hard cell 
In the cell is a wooden chair 
which has clearly been donated 
by the Ket Prisoner’s Aid Socie¬ 
ty — a swift examination re¬ 
veals a useful item strapped to 
one of the legs. An easterly glow 
is coming from a window above 
a door. No havanas for guessing 
that the door is locked. It is also 
8ft high and made of oak so save 
your strength — you can’t 
break it down. The window's 
not so tough though as you start 
chanting 'Easy, easy’, you’re 
out of your cell and . .. into 
another one. 

The sarcastic chant withered 
on my lips when I discovered 
that this cell had no obvious 
exits. Worse still, I was unable 
to return to my original cell. 
The instructions warn of one- 

LAST BLAST 
B«b ^IT*11 C«t» to grip* with a Bttla delight caied TTw Final Mission’ 

=k 

R Burned out Farm. 

Th. Forest M Worlds End: descriptions 
way doors so that must have 
been one of them — thanks a 
bunch, instructions. When I did 
eventually find the way out into 
a corridor and to the Hall of 
Pillars, I came face to face with 
the ’en’ monster. No, I don’t 
know what an ’en’ monster is 
either except that it is capable 
of giving you a most severe 
duffing. 

As with the first two parts of 
the trilogy, Final Mission goes 
into a combat sequence when¬ 
ever you pick a fight. Should 
your energy fall to a fat zero 
during the struggle, your ad¬ 
vent u ri ng days are over — until 
you start again, of course 

The text is immaculately 
presented and the vocabulary 
reasonable, though response to 
input is a wee bit on the slow 
side. A splendid adventure with 
a splendid prize for some lucky 
person. 

Arboreal adventure 
Another Spectrum offering. In¬ 
terceptor Micro’s Forest At 
Worlds End is a tasty text and 
graphics adventure. Wouldn’t 
you just know it — the local 
Princess has been captured by 
the evil wizard and you must 
rescue her. When are we going 
to have an adventure where the 
local princess incarcerates the 
evil wizard? 

Although this is mainly a 
text adventure, some of the 
locations are shown graphical¬ 
ly — attractive, and fast with it. 
On the subject of speed, the 
program’s response to each 
command (which can include 
adjectives, adverbs and pre¬ 
positions) is instantaneous. 
This helps to keep the pace 
flowing nicely. The adventure 
is not played in real time so your 
adrenalin will not need to work 
overtime. The textual des¬ 
criptions are fairly short; puz¬ 
zles and mapping are the real 
meat in this game. 

No picnic 
The adventure was written by 
one David Banner. Although 
you won’t meet the Incredible 
Hulk in the woods, you will 
almost certainly encounter a 
pesky elf who attacks you at 
every opportunity. Once you 
have a weapon, you can dispose 
of the elf quite easily — but, 
because this adventure has a 
number of random elements, 
five’U get you ten that other 
members of the elf clan con¬ 
tinue to pop up. You could easily 
find yourself in breach of the 
countryside code by littering 
the place up with a pile of dead 
elves. 

One of my favourite sorts of 
puzzles is included — how to 

cross a chasm that is too wide to 
jump? Locating an object to help 
with this difficulty is no prob¬ 
lem — finding the right words 
to manipulate it usefully is not 
so simple (hint — you need four 
words, one of which is a preposi¬ 
tion). 

An enjoyable adventure but I 
could have done without the 
random attackers. 

To the rescue 
To round off this week'scolumn, 
the Dungeon Master has at last 
condescended to take down his 
Bumper Fun Book of Hints and 
Tips, has brushed away the bats 
nesting therein and has turned 
to the chapter market Unzip¬ 
ping Zork. This unprecedented 
action is a result of a heartfelt 
plea from Mancunian K James, 
a frustrated Zork 1 devotee. 
He’s found the Jewelled egg but 
can’t open it without damag¬ 
ing the clockwork canary in- 

And even if he could, what 
should he do with the canary 
anyway? The following (writ¬ 
ten backwards) should help: 1 
GGE EHTN EPOT NOD 2 U 
OYMO RFT1 LAET SFEI 
HTEH TTEL 3 F EIHT EHTM 
ORFT IREV OCER 4 TSE 
ROFE HTNI PUTI DNIW 
Happy Zorking is the only thing 
left to say! pf 
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THERE’S ALWAYS SOMETHING EXCITING 
IN THE ALLIGATAS JUNGLE_ 

HF’S HERE! HE'S MADE jT! 
Son of Blagger " 

for 48K Spectrum 
Join our now famous son. 
Slippery Sid, as he carries oyl* 
his antics on a new trail of 
adventure in the Spectrum 
Security HQ. Still working 
undercover in the dark worlds 
of espionage, Sid must f 
the hidden keys in each of ; 
the rooms of this massive 
complex - only being able 4 
to see a fraction of the game* 
plan at any one time. 

Vflligata 

NO HOME COMPUTER IS COMPIFTF 
WITHOUT IT If 

Because Touchmaster opens up the 
home computer. 

First, to the full range of users, even 
the very young. 

Secondly, to a whole new style 
of software ("Touchware"), which is not 
limited by the keyboard. 

Touchware goes all the way from 
early education packages to sophisticated 
Sraphic programs. 

What’s more, comparable pads are 
limited because their surface is composed 
of either a bank of switches of finite size or 
carbon tracks laid in a grid. 

Or they need a delicate electronic 
stylus. Or they offer a limited working sur¬ 
face. Touchmaster’s full A4 printed surface, 
by comparison, is totally linear. 

It has a resolution of 256 x 256 
points (that’s what makes Touchmaster so 
flexible). 

Now anyone can master the home computer 

TpUCHflMWTER 
^ For full details, contact Touchmaster Limited, 

^ PO Box 3, Port Talbot, West Glamorgan SA13 1WH, 
or phone Teledata (01) 200 0200 



MOVING 
PICTURES 

Utlagwdilwcod>tDiwgy Wch-rwohiMon scro—from oat part of tke I 
memory to another is much faster, but how do you access all the locations? And 

how do you move pictures from one section of the memory to another? Key in 

these Bsttngs from Richard Keehla, and you*! find the answor. | 

k t some stage, most people who own 
I Commodore 64s dabble with high 

^resolution graphics. 
On the 64 the high resolution screen is 

320 dots wide by 200 dots down which 

means 64000 dots (8K of memory space ) 
must be controlled when using the full 
screen. Any actions carried out in this 
mode will take place very slowly in 
Basic, but machine code runs much 
faster and is perfectly suited for this type 

of work. 
Having decided to use machine code, 

what is the best way of accessing 8,000 
bytes? The fashion in today’s adventure 
games is to provide pictures of locations, 
so how can pictures stored in one section 
of memory be moved quickly to another? 

Most people would suggest a method 
using indirect addressing, as shown in 
Program 2. There is another method 
using direct addressing, but how can an 
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8-bit register, with a maximum value of oraim h 
256, access 8,000 locations? sta 53272 

The answer to this is by self-modifying lda 53255 
code. Put simply, this means one section oraim 32 
of the program will overwrite another sta 53266 
part of the same program. The best way This first section of code relocates the 
to describe this is to go through Program screen to 8192, and switches on the high 1 in detail: resolution mode. 
LDA 53272 LDXIM 0 

30 POKE49152*X, A 

50 A-TI:SYS49152:B-TI 

the two registers. The Y register is set to 
63 to act as a loop counter (8000/256 = 

This is the first loop and is the power¬ 

house of the program. The first line loads 
information from 49152 (source) and 
stores it in the accumulator. The follow¬ 
ing line deposits this information into a 
new position on screen at 8192. 

Having done this, X is incremented 
and the zero flag is tested to see if it is set. 
Once the loop has been passed through 
256 times this will be true and the 
program moves onto the next section: 

70 C-TI:SYS49209:D-TI 

90 PRINT"PROG 1 RUNNING TIME (SECS)- "E 

100 PRINT"PROG 2 RUNNING TIME (SECS)- "F 

110 POKES3272,PEEK(53272)AND247:REM RETURN TO NORMAL RESOLUTION 

120 POKES3265,PEEK(53265)AND223:REM RETURN SCREEN TO 1024 

200 DATA 173,24,208,9,8,141,24,208,173,17,208,9,32,141,17,208 

210 DATA 162,0,160,63,189,0,192,157,0,32,232,208,247,238,22,192 

220 DATA 238,25,192,136,208,238,169,0,141,21,192,141,24,192,169,192 

230 DATA 141,22,192,169,32,141,25,192,96 

240 DATA 173,24,208,9,8,141,24,208,173,17,208,9,32,141,17,208 

250 DATA 160,0,162,63,169,32,133,81,169,0,133,80,133,82,169,192 

260 DATA 133,83,177,82,145,80,200,208,249,230,81,230,83,202,208,242 

Program 1 Program 2 
ADDRESS ) MACHINE 1 

DECML HEX ) CODE 

49152 C000 J AD 18 DO 
49155 COO3 ] 09 08 
49157 COOS ) 8D 18 DO 
49160 C008 ] AD 11 DO 
49163 C00B ) 09 20 
49165 C00D 1 8D 11 DO 
49168 C010 ] A2 00 
49170 C012 ) A0 3F 
49172 C014 J BD 00 CO 
49175 COW ] 9D 00 20 
49178 C01A ) E8 
49179 C01B J DO F7 
49181 C01D ) EE 16 CO 
49184 C020 ) EE 19 CO 
49187 C023 ] 88 
49188 C024 ) DO EE 
49190 C026 ) A9 00 
49192 C028 ] 8D 15 CO 
49195 C02B ] 8D 18 CO 1 
49198 C02E ) A9 CO ] 
49200 C030 ) 8D 16 CO ] 
49203 C033 ] A9 20 ] 
49205 C035 ] 8D 19 CO ] 
49208 C038 ] 60 

ASSEMBLY CODE 
PROGRAM 

LDA 53272 
ORAIM 8 
STA 53272 
LDA 53265 
ORAIM 32 
STA 53265 
LDXIM 0 
LDYIM 63 
LDAX 49152 

DEY 
BNE 238 
LDAIM 0 
STA 49173 
STA 49176 
LDAIM 192 
STA 49174 
LDAIM 32 
STA 49177 
RTS 

Here, the code modifies itself by writing 

over the two lines at 49172 and 49175. 
The most significant byte of each 
address is increased by one, but as these 
are 16-bit addresses, the decimal value 
is increased by 256. The Y register can 
now be decremented and if not equal to 
zero then the program returns to the first 
loop. 

The last section of code simply restores 
locations 49173, 49174, 49176 and 
49177 to the values held at the start of 
the program. 

If using this to load several different 
screens, then this end section of code 
should be placed at the beginning, and 
the source values altered. 

The Basic program contains the data 
statements to load the machine code 
routines. Program 1 is in lines 200 to 
230, and can be run from Basic using sys 

4S152. Program 2 is in the remaining data 
lines, and is run using sys 49200. Y 

49209 C039 
49212 C03C 
49214 C03E 
49217 C041 
49220 C044 
49222 C046 
49225 C049 
49227 C04B 
49229 C04D 
49231 C04F 
49233 C051 
49235 C0S3 
49237 C055 
49239 C057 
49241 CO59 
49243 C05B 
49245 C05D 
49247 C05F 
49248 C060 
49250 C062 
49252 C064 
49254 C066 
49255 C067 
49257 C069 

J AD 18 DO 
) 09 08 
] 8D 18 DO 
) AD 11 DO 
] 09 20 
1 8D 11 DO 
] A0 00 
] A2 3F 
] A9 20 
1 85 51 
) A9 00 
] 85 50 
] 85 52 
J A9 CO 
] 85 53 
] B1 52 
1 91 50 
) C8 
) DO F9 
1 E6 51 
) E6 53 
) CA 
] DO F2 
] 60 
1M44M4MM 

LDA 53272 
ORAIM 8 
STA 53272 
LDA 53265 
ORAIM 32 
STA 53265 
LDYIM 0 
LDXIM 63 
LDAIM 32 
STAZ 81 
LDAIM 0 
STAZ 80 
STAZ 82 
LDAIM 192 
STAZ 83 
LDAIY 82 
STAIY 80 
INY 
BNE 249 
INCZ 81 
INCZ 83 
DEX 
BNE 242 
RTS 
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UTPUT: ORIC 

IDUCK 
SHOOT 

Andy Newham’s shoot-em-down 

game is also a useful exercise in 

Oric 1 and Atmos programming. 

hoot as many of 30 ducks as you can 
^^by choosing a number from 1-9 for 
%^each duck's position on the screen. 
As well as being a game for children to 
play, Duck Shoot teaches many useful 
programming techniques on the Oric 
1 Atmos, such as making programs Oric 
l/Atmos compatible, defining your own 
graphics characters and displaving 
them using 
routine. 

a short machine code 

1 Table 1: variables 
DISABLE ROM routine to disable 

keyboard 
ENABLE ROM routine to enable 

keyboard 
AA Atmos adjustment for 

PLOTs 
DOAGAIN TRUE FALSE variable 

to divert code on game 
replays. 

COL% Colour attribute for 
curtains 

LA Location of a character 
cell on the Text screen 
(see Figure 1) 

NUM Numbering of ducks in 
parade 

HITS Ducks hit 
SPEED Game speed selected by 

the player 
DUCKS Loop count for 30 ducks 

to be shown 
R* Random number 1-9 for 

duck location 
TIME Compared to SPEED to 

control the time player 
has to shoot each duck 

SHOT Key number pressed (1 - 
9) 

NAME$( 1-9 (Names of highest 
scorers. Speeds 1-9 

NAMES$ Second highest 

(10-18) scorers. Speeds 1-9 
H10 Highest scores at Speeds 

1-9 
H20 Second highest 

scores. Speeds 1-9 
PRTAT Line number for PRINT 

AT subroutine 

Atmos/Oric compatibility 
To test for which computer is being used, 
line 70 looks at a location in the ROM 
which contains 204 on the Atmos and 89 

on the Oric 1. In further tests it isquicker 
to test the val ue of a variable such as AA, 
set using this test, rather than repeat the 
PEEK test. 

This test assigns different values to 
four variables, DISABLE, ENABLE, 
PRTAT and AA depending on whether it 
detects an Oric 1 or Atmos. DISABLE 
and ENABLE hold the start locations for 
the ROM routines which switch the 
keyboard off and on respectively, thus 
giving a 20 per cent speed increase in 
non-input parts of the program. The 
Atmos locations have not yet been 
published and were found by searching 
the new ROM for corresponding 
routines. To use any ROM routine, the 
two equivalent start addresses are 
needed, so that the CALL works on both. 

removed with RIGHTS as in lines 860 
and 880. 

Program notes 
60 HIMEM protects the machine 

code above #8000. 
90 Byte 618 controls various tog¬ 

gles (see Table 2). 10 sets VDU 
and Protected column on, and 
the other toggles off. Unlike 
?CHR$< X), this method is inde¬ 
pendent of previous settings 
and only needs one statement. 

100 DOAGAIN sets to FALSE (see 
line 230). 

110 Byte 524 sets the CAPS lock 
on/off (255=ON,127=OFF). 

140 Black background attributes 

are plotted to form the edge of 

Text Screen Plan 

111111111122222222223333333333 

0123456789012345678901234567890123456789 COU*H 
Location 40000 

3T: 
DUCKS , 

0 
DUCK SHOOT HITS 

0 

AID 
□ 

1 lo9. Youhcw«an»rfxxpar 1 
duck. Tha mamurn won m 30 

ENTER GAME ipaad( 1-9) 

LA = Location 40720 (Decimal) 

A = Alternative Attribute Column 

I = Ink column 

D = Delete Column 

—&<9 '119 
Figure 1 

The variable PRTAT is set to 40 or 50 
(on Oric 1 Atmos respectively) and 
controls which subroutine line is used to 
position the text cursor. On the Atmos, 
PRINTS/ X.Y; is used on line 50, but on 
the Oric 1 two locations, 616 and 617, are 
poked with the Y and X values in line 40. 

A Print At facility was needed to delete 
the duck using CHR$(14) since PLOT- 
ting this does not work. The variable AA 
is used to move al 1 the PLOTs over one on 
the Atmos, since X can range from 0-39 
rather than 0-38 on the Oric 1. 

Designing the User-Defined 
Graphics 

31 31 31 
268421268421268421 

d 3. B 

3 
Figure 2 

The Atmos puts two spaces between 
numbers, but the Oric 1 only puts one. So 
when you produce tables, convert num¬ 
bers to strings with STR$ before PLOT- 

ting them. The unwanted green attri¬ 
bute produced by the Oric 1 should be 

180 

230 

240 

the left-hand curtain. They 
stop the background colours 
plotted in line 150 from spilling 
over to the right. 

PLOTs DUCK SHOOT’ in dou¬ 
ble-height . CHR$( 10 > turns the 
string into the double-height 
top half which must be plotted 
on an odd-numbered Y row. 
On the first game play 
DOAGAIN is FALSE, so lines 
240-480are performed. Howev¬ 
er, if the game is replayed, 
DOAGAIN will be set to TRUE 
in line 910, and lines 240-480 
skipped to save time. 

Initialises the High Score Table 
names to ten blank squares. 

250-300 Define the graphics to display 

the duck (see Figure 2). The 
alternate character set, start¬ 
ing at # BB80 in Text mode, was 
used to avoid interference. 

310-480 To incorporate a machine code 
routine into a Basic program, 
first store the instructions on 
DATA statements and use a 
loop to transfer these to a safe 
position in memory (above 
HIMEM). CALL#8000 trans¬ 
fers control to the address 
specified and begins the 
machine code routine. 
Machine code displays letters 

on the screen using their ASCII 
codes. #41, the code for A, is 

330 

PCN DECEMBER 11984 23 



LINkWORD 

“A quick way otleaming - quicker 
than the printed page”. 
Mike McCann, Your Computer. 

“It took 12 hours to teach a regime that 
would normally take 40 hours”. 
Peter Marsh, Training Manager, 
Thomson Holidays. 

“Vivid mental images are used as 
unforgettable memory joggers". 
Jane Bird, Sunday Times. 

FOR SCHOOL WORK FOR BUSINESS 
FOR HOLIDAYS FOR ALL AGES 

Linkword Language Courses are published on 

Machine Publisher Machine Publisher 
B B C (B) Aoomsoft Amstxad Protek 
Sinus ACT Spectrum Silveraofl 
Apricot ACT CBM. 64 Audiogenic 
Apple ACT Vic 20 Audiogenic 

IBM P C AC T One Tanaoft 
Election Acomaoft 

All versions contain a programme 
an audio tape and glossary 

(Pnces from £12.96) 

Versions available from 
Boots, Smiths and leading retailers. 

For further information write to: 
Linkword, 41 Walter Road, Swansea. 

PERSONAL 
COMPUTERS 

SANYO I.T.T. EXTRA KAYPRO 

APRICOT WREN EPSON PX8 

AMSTRAD SINCLAIR BBC ATARI 

COMMODORE EINSTEIN DRAGON 

PLUS BOOKS. MAGS. PRINTERS AND MONITORS 

71 EAST STREET 
BRIGHTON 
Tel: 0273 728681 
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UTPUT: ORIC 

23 stored in the main memory or 
Accumulator with Load Accu¬ 
mulator. 

340 Y, another memory, is initial¬ 
ised to 0. Y will affect the final 
position of the letter. 

350 To position a letter in machine 
code a screen address is needed. 
This must have been previous¬ 
ly stored in the first two loca¬ 
tions of Page 0, using DOKE 
(see lines 510 and 650). This 
instruction can now store the 
contents of the Accumulator on 
the screen at the address speci¬ 
fied in Page 0 with the value of 
Y added. By incrementing Y 
by lin line 370, a B can then 
be placed next to the A. To place 
the C below the A, Y is loaded 
with 40 as there are 40 charac¬ 
ter cells per row. A £ character 
and the letter D are then placed 
to the right of this (see Figure 
2). Note that all the characters 
will appear in their alternate 
form and A-D have been rede¬ 
fined. RTS returns control back 
to Basic. 

500 The location of the first charac¬ 
ter cell in a row Y is 48000 + 
(Y+l)*40. So for row 17 it is 
48000+ 18*40=48720. The 
next two POKEs make all 
characters on rows 17 and 18 

appear in alternate form. 

510 This displays the nine possible 
duck positions starting at col¬ 
umn three with a gap of one 

column between each duck (see 
Figure 1). The ducks are num¬ 
bered by PLOT using ASCII 
codes of the numbers. The 
duck's screen address (LA+X) 
must be DOKEd into Page 0 
before calling the machine 
code. 

540 A key pressed, from 1-9 only, is 
stored in SPEED for the game 
speed desired. 

570 This cannot be used to delete 
the ducks as a new foreground 
colour will reveal the old draw¬ 
ings, so the Print at subroutine 

_is used to position the cursor on 

Table 2: byte 618 
toggle settings 

I Add sfthtvaiiM* for Mch tool* and POKE 61S.X 
where X it the total. 

Tanrfa On Off 
Conor 1 0 
VMJ 2 0 
PHrtw 4 0 
Ksycfch 0 8 
Protected column 0 32 
Aota double hotght 64 0 

a row and CHR$( 14) deletes it. 
580 Since the Oric 1 manual does 

not list the PRINT codes on 
page 147, add 128 to the PLOT 
code, so 140 produces flashing 
characters. 

590 Waits for space bar to be 
pressed and deletes message. 

620 Displays DUCKS and HITS in 
white letters. 

640 Alternate attributes must be 

680 

700 

710 

720 

760 

770 

780 

820 

redisplayed as they have been 
deleted. 
Generates a random number 
from 1-9 and stores in an 
integer variable R%, which is 
quicker than using INT. Uses 
R% to calculate and store the 
corresponding screen location 
for the duck in Page 0 for use by 
the machine code routine. 
PLOT number of ducks so far 
displayed and number hit. 
This loop controls the time for 
the player to shoot the duck, 
from ten seconds at Speed 1 to 
one second at Speed 9. 
The key pressed is stored in 
SHOT and if it is from 1-9 a 
SHOOT sound occurs. 
If the correct key is pressed, 
turns the duck red, Incre¬ 
ments HITs and EXPLODES 
the duck. 
The same method as in line 570 
is used to delete the duck, with 
CHR$(10) moving the cursor 
down so two rows are deleted. 
Clears screen and turns on 
cursor (see Table 2). 
If the present score does not 
beat the highest score, jump to 
see if it beats the second highest. 

If it is the highest score so far, 
transfers the previous details 
to the second highest score and 
inputs the new name. 
Clears screen. Turns on double 
height to display the title using 
the escape code. Switches off 
DH with CHR$(4). V 

Listing 
IS REM («»(( DUCKSHOOT ))>)>)> 
2S REM <((< BY S.J.NEUHAN 1111 
30 ooToee 
40 POKES16,T.PRINT.POKE617,X.RETURN 
SO PRINTBX,T;.RETURN 
60 TEKT!CLS:mIM£M«80OO 
70 IFPEEK( RC001 )-89THEN DISABLE-RESCUE 

NABLE-RE804:PRTAT-40:AA»0:GOTO90 
80 DISABLE-8E76A.ENABLE-RE93O.PRTAT-50: 

AA-1 
90 CALL 0ISABLE.P0KE6I8.I0.PAPER0.INK3 
100 DIM NAHERC18),HI(91,H2C9).D0AGAIN-F 

ALSE 
110 P0KE574,255 .POKE48035,0 
120 . REPEAT 
130 REM --- Draw *«rip*y eurta.ni- 
140 X-l3iFORT-0TO12.PLOTXrAA,Y,16.X-X-1 

.NEXT 
ISO FORT-OTO12!C0L*-7»tT/7-IMTCTx7))♦!7 

.PLOTO.T,COL*.NEXT 
160 X-26:F0RY-0T012iC0L*-7*CYy7-INTtT.r7 

)Jr|7iPLOTX,T.COL#>X«Xrl .NEXT 
170 REM-In.true! on.- 
iso x-b»aa:plotx»s,i,chrrcio)»-ou:k SHO 

OT".PLOTXrS, 2, CHRRC10)»'OUCK SHOOT’ 
190 PL0TX.7."Skaal >• many duck*":PLOTX 

200 PL0TX.9."a number Irom 1 lo 9" 
210 PLOTX,10,’You Saw* I (hot Par duck" 
220 PLOTX, 11. ' Tb* maximum .core >• 30" 
230 IF OOAGA1N THEN SOO 
240 FOREL-1 TO18iFORLODP-lTO10.NAMERIEL) 

•HAMERtELJrCHRRC127):NEXT:NEXT 
250 REM-0*1 in* U.O.G. ’*- 
260 RESTORE FORN-65TO60 :FORX-0TO7 .REAOO 

:POKE*B800re*HrX,0.NEXT‘NEXT 
270 DATAO,0,0,1,3,6,31,l.REM >A> (Alt.) 
200 DATAO,0,0,56.67,67.60,SOiREM ’B’ 
290 DATAIS,31,63,63,63,31,7,1.REM «C* 
300 DATA32.62,62,60,60,56,56,40.REM >D> 
310 REM-Local* mack in* cod*- 
320 FDRX-*8000TORSO IB.REAOO.POKEX.O !N£X 

330 DATARA9,R41 ’LDA*41-"A' 
340 DATARAO.0 'LDY 0 
350 OATAR91.R0 *STfH 00,T) 
360 0ATARA9,R42 'LOA*42-'B" 
370 DATARC8 ’ JHY 
380 0ATAR91 , *0 'STA(00,n 
390 DATARA9,*43 'U3A»43-"C" 
400 DATARAB,*28 'uDY 40 
410 DATAR91.R0 •STACOO,TJ 
420 DATARA9,R5F 'L0AR5F (A block) 
430 0ATARC8 '1HY 
440 DATAR91,*00 iSTACOO,t: 
450 DATA0A9,*44 >LDA«44-'D" 
460 DATARCB ’1HY 
470 OATA*91,*00 ’STACOO,Y) 
480 OAT A* 60 'RTS 
490 REM-Duck Par ad*- 
500 LA-48720 :P0«LA, 9 .PCKELArRO, 9 
510 X-3:FORNUn-49TO37:OOKE0,LA»XSCALL*8 

000:PLOTXrAA, IS.HJMiX-XMiNEXT 
520 REM —- Gam* .tart* - 
530 HITS-0.CALL ENABLE 
540 PLOTO-AA,13,-ENTER GAME SPEED tl-9) 
• iREPEAT iSPEED-UALCKEYR) 
550 UNTILSPEED>0AN0SPEED<10.SPR-STRRCSP 

EEO):PL0T3I‘AA,13,RlGMT*tSP*,LENCSP*)-l) 
560 F0RY-7T0I2 JPL0T7*AA,Y,CHRRCO).NEXT 
570 T-13:x-O:GOSU0 PRTAT.FORN-lT012:PRI 

NTCHRRC14).NEXT 
580 PRINTCHRRC140)* PRESS CSPACE BA«> 

TO START GAME' 1 
590 REPEAT.UNTILKET*-" :PR]NTCHR*C14) 
600 CALL DISABLE 
610 F0RY-19T024.PLOTO,Y,20-NEXT 
620 PL0TIrAA,3,CHR*(7)t"0UCKS":PLOT32»A 

A.3,"HITS" 
630 FOR DUCKS-1 TO 30 
640 POKELA,9;P0KELAr40,9 
650 R*-(RNQCl)*9)rl:OOKEO,LArRR*4-l 
660 D*-STR*tDUCKS).PL0T2*AA,4,CMR*t0)rR 

IOHTRtDR.LENtOR)-! )♦’ 

670 HR-STS*CHITS)-P^DT33rAA,4,41GMTR[Ht 
•LEN(HR)-l) 

680 CALLR8000.CALL ENABLE 
630 TIME-0:REPEAT:TIHE-T|MErl.SHOT-UALt 

KETR) :UNT JLSHOT OOORT 1M£>400/SPEED 
700 CALL 01SABLE 11FSM0TOOTHENSHOOT 
710 IFSMOT-RRTMENPOKELArl,1:P0KELAr41.1 

.HlTS-HITS-1.EXPLODE 
720 X-2.Y-17.GOSUB PRTAT.PRINTCHRRC14)C 

HP* C10)CHR*(14) 
730 NEXT 
740 CALL ENABLE 
750 REM - Updat* l Onplay Hi*h Scor*. 
760 CLS P0KE618,1I 
770 1FH1TS<-H1(SPEEO)TNEN800 
780 NAME*CSPEEDr9)-NAME*(SP£E0).M2(SP£E 

0)-HI (SPEED) .INPUT-NAME' INANE. CSPEED) 
790 HI(SPEEO)-HITS.G0T0610 
800 1FH1TS>H2CSP£E0)THEN1NPUT"NAME"INAM 

E*(SPEE0r9).H2tSPEED)“HITS 
810 CALL 01 SABLE 
870 CLS.P0KE618,74.PR|NTSPC(42)CHR*C27) 
J**R HIGH SCORE TABLE ***"CHRRC4) 
830 PL0TAA.4, SPEED "rCHRRC1)r’F1RST 
.PL0T24rAA,4,CMR*t2)r"SECOND- 
840 Y-e.F0RSPEED-lT09:SP*-STR*(SPEED) 
850 PLOTAA,T,RIGHTRCSPR,LEN(SP*)-1)*’ 

•CHRRC1)»LEFTRtNAME*I SPEED)>10) 
860 HIR-STRRCH1(SPEED)).PL0T17*AA,Y,"- 
•PIGHT * tHIR,LEN(M1•)-1) 
870 PL0T22»AA,Y,CHR*C2)rLEFT*CNAME*CSPC 

E0r9),|0) 
880 H2R-STRRCH2CSPEED)).PL0T35*AA,Y, 
♦R1GHTR(H2R,LENIH2R)-1) 
890 T-Yr2.NEXT .CALL ENABLE 
900 PLOTSrAA,25, ANOTHER 00 CY/N) 7".RE 

PEAT.GETAR.UNTILA*-'Y-ORAR-’N" 
910 00AGA1N-TRUE:CLS.CALL DISABLE 
920 . UNTILAR-"N" 
930 P0KE6I8.I1.PRINT.PRINT’THE ENO" 
940 CALL ENABLE.END 



ERIPHERALS PRO TEST: SPECTRUM 

TIMEX TAKES A SPIN 
| Timex Iim mowd back Into the home ciwpMtr —rift wWi a dtafc lyitam for the Spectrum. lobe Lattice gives K i whirl. | 

Timex is back in the home computer 
market — but this time the product 
is a disk system for the Spectrum 

giving 160K per side. Until now the 
company’s major contribution to micros 
has been the production of the Sinclair 
Spectrum and, significantly if less 
famously, assembly and production of 
other items such as disk drives. 

So although a 3in drive for the 
Spectrum developed by Timex Portugal 
seems exotic, it all falls into place when 
you put the products together. 

The system we reviewed consisted of 
an interface, disk controller, power 
supply, and twin disks. It can be 
extended up to four drives, but you’d 
need a second power supply for this. 
Other items in the pipeline include 
CP/M and a clip-on keyboard. The 
prototype of the latter is a fairly 
dubious-looking beast, but I’m assured 
production models will be better. 

The drives fell into a category some¬ 
where between prototype and pre-pro¬ 
duction. The works and the O/S were 
final, and the casing was sort of final, 
subject to rerouting a few exterior cables 
to make it tidier. 

Aside from the drives there are some 
useful extras that come with the system: 
a system reset switch on the interface 
and a further reset on the disk controller 
(the latter does a reboot on the drives), 
and a pair of RS232 ports round the back 
of the controller. 

These are odd, in that the sockets are 

Atari D-type, ie like the one on Interface 
1 but inside out. I’ve never seen an 
RS232 like this before, but there’s a 
certain logic to it as it should be easy to 
get a cable made up. Or it would be if the 
pinouts were in the manual — Timex 
please note. 

Settingup 
As everything bar the interface is cased 
in a black box it should be easy to stack 

the system to one side of the machine. 
Connecting it up goes something like 
this: first you plug the interface into the 
back of the Spectrum, then you plug the 
large D-connector into the interface, 
connecting it to the controller. So far, so 
good, but now comes the tricky part: you 
connect the ribbon cable from the back of 
the controller to the drives, and the 
power outputs from the power supply to 
the drives and the controller. 

You now have four boxes all connected 
to one another, and bearing in mind that 
the power supply must go on top for 
cooling purposes, it’s a bit like a cat with 
a ball of string when you’re trying to 
stack them. I cracked this by putting the 
controller at the bottom facing back to 

front, but if Timex does move all the 
connections to the back of the units it’ll 

make life a lot easier. 
The next bit, being software, is a lot 

easier. When you power up the whole 
shooting match there’s a little routine 
telling drive A that it wantsa disk. It just 
sits there thinking 'gimme a disk’ to 
itself until you put one in, whereupon 
the Timex Operating System (TOS) 
boots up, and you’re airborne. 

In use 
When you’re producing third party disk 
drives for an established machine it’s 
always difficult to know which way to 
jump. On one side there’s the lure of 
CP/M, full professional systems and the 
like; while on the other there's pressure 
to maintain compatibility with the basic 
machine. 

In the first case it’s possible you’ll 
wind up with a system that effectively 
uses your existing micro as a terminal, 
and if you did this with a Spectrum you 
might also start thinking about sticking 
on a professional keyboard. You can 
imagine the ads: 'fully compatible with 
your existing hardware; no fiddly con¬ 
nections to make; no need to void your 
guarantee — just throw away your 
existing machine. . .’ 

At the moment Timex has jumped the 
other way. The TOS takes up a little 
space right at the top of RAM, but in 
most cases it shouldn’t be too difficult to 
convert software to run with it. Moving 
software from tape to disk is really no 
more difficult than moving it from tape 
to Microdrive, le something between 
impossible and, with the help of the odd 

software house, dead easy. P! 
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REPORT CARD: 1 TO 5 

basically Microdrive commands, load*, 
save* and so on, although there are 
some minor modifications, and the 
syntax is much improved. load*“DEMO“. 
for example, loads the demo program 
from drive 1, provided you happen to be 
logged onto drive 1 at the time. Switch¬ 
ing drive directories is dealt with by: 
GO TO*“DISK 2" 

You can, however, load a program from 
disk 2 and remain with directory 1 by 
using: 
load *“dlsk 2 _ proramname”. 

Details of the disk's contents can be 
produced with cat*. This on its own will 

produce a directory of the drive you’re 
currently logged onto. The directory 
screen gives filename, filetype and 
length of file, and you can use wildcards 
throughout to zero in on specific file¬ 
names and types. 

There are two types of wildcard: 
CAT*-D+" will give you details of all files 
beginning with d, no matter how long 
the names are. cat ‘“Dr will give you all 
two-letter filenames beginning with 
D.DT? three-letter and so on. 

The drives come with two demo disks. 
The system has a slickly programmed 
demonstration of the drives’ capabili¬ 
ties, while the other has a help file and a 
number of games. Disk 1 is a series of 

explanation of what disk drives are and, 
curiously enough, it tells you how to 
connect the drives up to your machine. 
It's very pretty, marred only by a few 
misspellings. There's also a demonstra¬ 
tion slide show apparently lifted lock 
stock and barrel from Paintbox, and this 
provided a useful opportunity to do some 
timings. 

Thedri ves will load 7K worth of screen 
in just under four seconds, with saving 
being about the same. 

I set them a little task, loading a 
screen, saving it, erasing it, in¬ 
crementing a screen count then going 

back to the beginning, and over an hour 
they were running through this at ten 
seconds per cycle. They didn’t sound at 
all happy about it, producing a gentle 
'I'm sawing your disk in half noise with 
every pass, but I’m told this is normal 
and in this and other tests they didn’t 
make a mistake, crash or do anything 
daft. 

Superficially the operating system is 
quite simple, but it does have hidden 
depths which allow you to produce 
directories within directories, for exam¬ 
ple. These can be nested up to 16 deep, 
and allow files to be grouped logically. 
They operate in the same way as the 
overall disk directories, so you can be 

were logged onto a disk. 
As for the RS232s, I couldn’t test them 

because I didn’t have a cable, and 
although my provisional manual had 
some data on comma I think it could do 
with a rewrite. 

Verdict 
As Spectrum drives go I’d say this was a 
good first attempt. I’ve seen flashier 
systems in prototype, and I’ve heard of 
even flashier systems under develop¬ 
ment, but this one will at least be 
available in the near future. Ordinarily 
its simplicity might be a criticism, but as 

most Spectrum owners will have little 
experience of disk systems, simplicity 
can be an advantage. 

And of course if the CP/M imple¬ 
mentation comes to fruition it should be 
possible to upgrade to a more complex 
operating system, and Timex will be 

able to have its cake and eat it. E 

Features •••• 
Documentation ••• 

Performance •••• 
Overall value • •• 

Product Timex Disk System Price £299 
Availability from Spectrum dealers 
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PHILIPS 

Poc o demonstration 
post coupon now! 

£l,990r 
lor the P 2009/16 -16 bit. 352K RAM. 
Is 640K floppy. MS-DOS 2 11. CP/M 
2 2 Built-in 10 MB herd disk pos¬ 
sible Also runs 8 bit software 

£1,690.- 
for the P2012 - 8 bit 96K RAM. 2s 
640K floppies and CP/M 2 2. TTY. 
WordStar CalcStar. MBASIC. Busi¬ 
ness Graphics and SAGE 'Try-be¬ 
fore you buy" Accounts Packages 

£l,560r 
for the P2009 - 8 bit. 96K RAM. 
U 640K floppy, and CP/M 2 2 , TTY. 
WordStar. CalcStar. MBASIC Built- 
in 10 MB hard disk possible 

£995r 
for the P2010 - 8 bit 96K RAM. 2x 
t60K floppies and CP/M 2 2 . TTY. 
WordStar. CalcStar. MBASIC and 
SAGE 'Try-before-you-buy' Ac¬ 
counts Packages 

P2DDD Philips 
Portable c Computer 

€ * 
The affordable portable. 

Klngsway Data Systems. 30 Guilford Sheet Cherteey, Surrey. Tel (0 93 28) 68911, Teles 24667 

CP/M « a trademark of Digital ftaaaarch me p-$yaaam a a trademark of Sortacn Mtcroaystams Wc MS OOS » a Iradanwr* ol Mwosell Inc WordStar and CalcStar are IraOamart a oi MicroPro Ml Corp 



PRICES AND SPECS 

PLUG IN PARAPHERNALIA 

SOFTWARE FRONT RUNNERS 

GOOD BUYS AND LONG SHOTS 

Yuletide Guide to Micro Hardware 



ARDWARE: BUYERS GUIDE £ 
UNRAVELLING 

THE 

So you want to buy a 
computer? If you 
already own one and 

are looking for an upgrade, 
you can skip down the page 
a little, but first-timers start 
here. 

First question: Why do 
you want to buy a 
computer? Absolute 
honesty is called for at this 
point. There are a lot of 
computers out there 
gathering dust because 
somewhere, somebody lied. 
The industry misleads 
potential buyers, buyers 
deceive themselves and the 
white heat of technology 
becomes a herd of white 
elephants. 

The vast majority of home 
computers are used for 
playing games. There's 
nothing wrong with that. 
There is a strong body of 
opinion which says that with 
the exception of the 
business community, the 
human race will find 
entertainment to be the best 
use of computers. 

Many computers are used 
to learn to program, a few 
get roped into educational 
spheres, a few more are put 
to serious use. The use you 
want from your computer 
will virtually dictate the type 
of machine you buy. If you 
lie, you'll waste your 
money. 

If you simply want to see 
what the fuss is about, buy 
the cheapest machine you 
can lay your hands on. 
You're not marrying the 
beast. If you don't like it, sell 
it or scrap it. If you get 
hooked you can buy a 
heavyweight machine later. 

If you want to play games, 
go for a machine with the 

best games support. If 
you're serious about 
education buy on that basis. 
If you can use a computer as 
a tool — for finance, writing 
or whatever — you're 
looking for a different 
machine than the Donkey 
Mineroid addicts. 

What it all means 
The most off-putting thing 
to most people is that when 
they try to learn about this 
thing that's going to set 
them back several hundred 
pounds, nobody talks 
English. The jargon is not 
created to confuse, it's 
simply a technical 
shorthand. It's easier to talk 
about RAM than about 
Random Access Memory — 
easier still to talk about 
memory. But from the 
buyer's point of view, you 
don't need to know much. 

You can start by looking 
for a few basic things in a 
computer. How much 
memory does it have? The 
more the better, since the 
larger memory allows more 
powerful, sophisticated and 
useful programs. 

Check out the keyboard. 
Unless you're strictly a 
games player, you'll be 
using the keyboard a lot. If 
you're not comfortable with 
it, you won't be using your 
machine as much as you 
might. 

Look for good colour and 
sound facilities. Again, the 
more the better. The screen 
display attracts a lot of 
attention but generally you 
can do just about anything 
on a 40 x 24 text screen, and 
high resolution is nice but 
may not be essential. 

The 'resolution' means 
the number of distinct 
points the machine can 
show on screen. Machines 
that can show fine detail are 
nice for games, possibly 
useful for business 
graphics, essential for good 
educational programs. How 
much of everything you 
want again depends on 
what you want the machine 
to do. 

The same goes for 
peripherals — things you 

If you're thinking about buying a computer, peripheral or 
software — but don’t know where to begin — our 
three-part buyer's guide will help you out. This week, a 
look at home computers puts you on the right track. Next 
week, you'll be taken on a peripherals tour and in the final 
week, you'll get gemmed up on software. 

plug into the computer. If 
you’re a games player you 
can settle for joysticks, 
programmers will want a 
printer at least, serious 
users should look for disk 
drives. The greater the 
expansion capabilities of the 
machine the better — the 
facility to add more options 
as your interest grows. This 
in turn can greatly extend 
the computer's useful life. 
On the other hand, don't pay 
for things you'll never want. 

Which brings us to ... 

How much it will cost 
How much have you got? 
Prices have dropped 
dramatically in the last year 
and you should be able to 
find a machine to suit your 
bank balance — anything 
from £50 to £1,000. But 
remember the industry 
deception mentioned 
earlier. That lie goes like 
this: buy a computer for 
£xxx and you can play 
games, educate your 
children, write letters, club 
magazines, the great 20th 
century novel — and run 
your business too. 

The truth is that the 
computer can do all those 
things — once you've spent 
another £xxx. 

A simple rule of thumb is 
this: however much the 
computer costs, it will be the 
cheapest part of the system. 
Even a humble £100 
machine will grow — £250 
for a disk drive, £300 for a 
printer, say 20 programs for 
£150, joysticks, light pens, a 
dedicated monitor. And by 
the time you've paid off the 
HP on that lot, you'll be 
looking for an upgrade... 

Upgraders start here 
Eventually the equipment 
you've got just doesn't 
seem to make the grade 
any more. That vast 32K 
memory looks tiny in 
comparison to the 48K and 
64K machines gracing your 
friends' homes. Your friends 
don't come round because 
they can't abide waiting for 
your tape system to load. 
Your computer club 
colleagues cold shoulder 
you because you don't have 
CP M compatibility. 

Whatever the reason, it 
happens to most of us at 
some time ... the upgrade. 

The two common reasons 
for upgrading are 
straightforward. Either you 
bought the wrong machine 
first time, or you’ve 
outgrown your equipment. 
Either way, the solutions 
ought to be fairly obvious. 

The catch seems to be 
that everyone wants the 
perfect machine. Well, it 
doesn't exist. There isn't 
even a single second best. 

The answer is to pinpoint 
the problems with your 
current system and look for 
the machine that offers the 
best remedy without 
sacrificing too much. You 

may be lucky and find the 
perfect computer for your 
needs. More likely you'll 
have to give up some much- 
desired feature. 

PCN— and probably 
every other computer 
magazine in the world — 
receives an endless stream 
of letters asking the same 
questions: which machine 
should I buy? We don't 
know. All we can do is to 
throw questions back. V. 
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AQUARIUS I 
Manufacturer: Radofin 

Price: £50 

Memory: 4K 

Display : 40x24 

Hardware 
Very compact main unit 
with rubber, Spectrum-type 
keyboard. Built-in 
expansion slot takes 
additional memory 
cartridge and software 
packs. The memory size 
makes for an extremely 
limited machine although 

the Basic is reasonable. 
Possibly one to consider if 
you want to learn Basic 
programming on a tight 
budget. 
Software 
Very little and of low quality. 
The graphics are reasonable 
but the 4K memory imposes 
severe limitations. You 
should count on being left 
pretty much to your own 
devices here. 
Expansion 
An 8K memory cartridge is 

exploit it. There's nothing in 
the way of peripheral 
support for disk drives and 
printers which would be 

available but no software to | rather redundant given the 

limitations on the machine. 
Conclusion 
The Aquarius I was Mattel's 
much-heralded launch into 
the world of home 
computers but after a series 
of price cuts, Mattel 
dropped it. Radofin took it 
over and cut the price to its 
current level but even that 
failed to push the machine 
sufficiently against the likes 
of the Vic 20 and Spectrum. 
It isn't really a contender 
unless you can't summon 
the cash for anything else. 

SORD M5 

Manufacturer: CGL 

Price: £50 

Memory: 20K 

Display: 40x24 

Hardware 
The Sord, like the Aquarius, 
was almost stillborn against 
the tough competition of 
Spectrum and Vic, despite 
its excellent construction, 
good Basic, graphics and 
sound. It features a rubber 

keyboard and cartridge slots 
for memory expansion and 
games. 
Software 
Not much around but what 
there is tends to be of good 
quality, especially in the 
games market. Other 
subjects are strictly limited, 
however. You won't find the 
best sellers in the Sord 
format. 
Expansion 
Again, very limited. No 

alternatives to tape storage, 
but it does have a parallel 
interface, so adding a 

printer would be easy. 
However, any decent printer 
will cost up to four times the 
price of the machine... 
Conclusion 
A good machine that 
deserved to succeed but 
didn't. One to consider if 
you're on a tight budget, 
don't want a big range of 
games and commercial 
software, and don't mind 
the lack of support from 
dealers. 

Price: £90 

Manufacturer: Commodore 

Memory: 5K 

Display: 22x23 

Hardware 
Very well constructed with a 
full, typewriter-like 
keyboard including four 
programmable function 
keys, joystick ports and lots 
of interfaces. Graphics — 
once exceptional — are only 
average by today's 
standards but include the 
ability to display high- 
resolution with addition of 

I the Super Expander 
cartridge, and eight colours. 
Sound features three voices 
including white noise. 
Software 
The range is not huge but 
there's a fair amount of 
everything — games, 
applications, education and 
programmer's utilities, 
usually of a high standard. 
Most games are written for 
the standard memory but 
many take advantage of 
RAM expansions. Its highly 
unlikely that any new Orams will be 

coming, though. 

Expansion 
A wide range of expansion 
options exists, both through 
Commodore itself and third 
party suppliers. Disk drives, 
printers, light pens, joysticks 
and interfaces are readily 

available. Memory 
expansion cartridges exist 
in 3K, 8K and 16K formats 
and can be piggybacked to 
provide a maximum usable 
RAM of 28K. 
Conclusion 
Although well past its prime 
the Vic has much to 
commend it and could serve 
as the ideal introductory 
machine for under £100, 
especially in the run-up to 
Christmas when many 
retailers may well discount 
heavily in the face of 
Commodore's more recent 
machines. 

Price: £90 

Manufacturer: Atari 

Memory: 16K 

Display : 40x24 

Hardware 
Essentially a redesigned 
Atari 400, the 600XL is smart 
and well constructed with a 
typewriter-like keyboard 
including four pre-set 
function keys. The graphics 
and sound are superb and 
theBasicisawell- 

implemented version of the 
standard Microsoft dialect. 
Software ■■■■■ 
especially, but not strictly, 
games. Although many 
have been around for some □ I 
more recent offerings. The 
catch is that most are 
American imports and tend 
to be extremely expensive 
although a few are available 
at the standard price of 
around £6-£10. 

Expansion 
Atari makes a range of 
peripherals including disk 
drives and printers, and 

I several third-party products 
extend the range even 
further. 
Conclusion 
Another of the pre- 
Christmas bargains since 
Atari has now stopped 
production. This means 
discounts are likely but 
continued support is dodgy. 
Difficult to choose between 
this and the Vic in the sub- 
El 00 bracket. Both 
machines have staunch 
devotees. 
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SPECTRUM 

Price: £125 

Manufacturer: Sinclair 

Memory: 48K 

Display : 32x24 

Hardware 
A small box with an 
infamous rubber keyboard 
— after initial teething 
troubles the Spectrum has 
proved to be a reliable 
machine. Most of the 
hardware features represent 
a compromise — but a very 
good one. Sound is limited 
and graphics aren't brilliant 
but the software support 
has superseded any 
limitations. The Basic is 
idiosyncratic making 

upgrades to other machines 
more difficult than most, but 
this isn't a major criticism. 
In fact, where the Spectrum 
is concerned there aren't 
any major criticisms. 
Software 
The biggest and arguably 
the best range of any 
computer. The games are 
outstanding, but there are 
also many good 
applications and 
programmer's utilities — 
even a number of business 
programs. 
Expansion 
Virtually limitless — 
interfaces allow you to hook 
up printers, modems, disk 
drives, and anything else 

you fancy. Sinclair s own 
Microdrives are a vast 
improvement on cassette 
systems although not a 
match for disks, but at 
around £90 it's hard to 
quibble. 
Conclusion 
There are only two grounds 
for doubt — the age of the 

COMMODORE 16 

Price: £130 
Manufacturer: Commodore 

Memory: 16K 

Display : 40x25 

Hardware 
Well constructed if 
somewhat ugly variation on 
the theme set by the Vic 20 
and Commodore 64. The 
keyboard is Commodore's 
standard typewriter-like unit 
with the familiar four 
function keys on the right 
side. The Basic is much 
improved although by no 

means the best on the 
market. It does, however, 
include commands to 
control the sound and 
graphics — both of which 
are above average. The only 
ground for criticism is the 
memory size, limited in 
comparison to the 32K-plus 
that is now common, and 
makes 16K measly. 
Software 
With the machine less than 
two months old software is 
obviously thin on the 
ground. However, 
conversions from earlier 

Commodore machines 
shouldn’t be difficult and 
Commodore itself will 
have packages out soon. 
Expansion 
Typically, Commodore 

Price: £150 

Manufacturer: Sharp 

Memory: 64K 

Display: 40x25 

Hardware 
Very well built model with firofessional keyboard, 
unction keys included. A 

good Basic and reasonable 
sound, but graphics are 

limited. The price includes a 
built-in tape deck and there 
is an optional four-pen 
printer; plotter. 
Software 
Somewhat limited but 
generally good, although 
none of the best-sellers is 
available. Good support 
from some publishers, 
notably Kuma which 
produces a range of I applications and utilities. 

TANDY COLOUR 

Price: £160 

Manufacturer: Tandy 

Memory: 16K 

Display : 32x16 

Hardware 
Tandy is one of the world's 
largest computer 
manufacturers and the 
construction of the CoCo 
reflects that. Unfortunately, 
the other specifications let it 
down badly. The display is 

limited and is all capital 
letters. Graphics are poor 
although an expensive plug¬ 
in ROM can be used to 
extend them dramatically. 
Similarly, a memory 
expander increases RAM to 
64K but also at a high price. 
Software 
The CoCo has proved quite 
popular in the US and much 
software is available there 
but by the time it reaches 
Britain the price (you 

guessed) is high. Games are 
good but other programs 
are limited. 

machine and the awful 
keyboard. The latter can be 
remedied by the range of 
add-on, real keyboards, or 
by the Spectrum Plus, 
Sinclair's recent upgrade 
which adds a more usable 
— though far from perfect 
— keyboard. The other 
doubt is simply that many 
machines now beat the 
Spectrum on basic 
specifications. However, if 
you want to play games, or 
an introduction to 
computers, or the budget 
won't stretch much beyond 
£100, the Spectrum is the 
machine by which all others 
are judged — and often 
found lacking. 

altered many of the 
interfaces on its new 
machine but it remains 
compatible with 
Commodore's range of 
printers and the 1541 disk 
drive. Future support should 
be good. 
Conclusion 
As a replacement for the Vic 
20, the 16 is well aimed. The 
price includes a starter pack 
of cassette recorder and 
software pack and looks 
good value. One of the ideal 
machines for the first time 
buyer. 

Expansion 
Rather limited — as yet 
there are no disk drives 
available and a future 
appearance seems unlikely. 
Very few options apart from 
printers. 
Conclusion 
Another of the also-rans. It 
has a number of drawbacks 
including the limited 
expandability. 

Expansion 
A vast amount of Tandy 
equipment is compatible 
with the CoCo including 
modems, printers and disk 
drives. Price is a drawback. 
Conclusion 
A reasonable machine but 
the pricing policy is 
ludicrous. By the time 
you’ve brought it up to a 
reasonable specification 
you'd be better off if you'd 
bought a £500 machine. 
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COLOUR GENIE 

ATMOS 

ATARI 800XL 

A number of interfaces are 
included. Joysticks, light 
pen and printer ports 
among them. 
Software 
A surprising amount — 
probably in the region of 
200 titles with some good 
games and a variety of 
applications and 
programmer's utilities. The 
usual caveat applies, 
however — you won't find 
the games your Spectrum 
and 64-owning friends will 

as good, and in some cases 
better than, the Spectrum's 
and the memory is as big as 
most. 
Software 
A large selection, probably 
lagging behind only the 
Spectrum and 64. Many, 
although not all, of the 
biggest sellers are available. 
The Atmos falls short in 
other areas, though, with 
very few applications or 
serious utilities on the 
market. 
Expansion 

Price : £170 

Manufacturer: Lowe 

Electronics 

Memory: 64K 

Display : 40x25 

Hardware 
A standard, full-travel 
keyboard sits atop a unit 
that bears a close 
resemblance to the 
Commodore 64, down to 
function keys and graphics 
characters on the keytops. 

Price: £180 

Manufacturer: One 

Memory: 48K 

Display 40x28 

Hardware 
After the true awfulness of 
the Oric 1, the Atmos was 
definitely a step up. Rather 
'plasticky' in feel, it was 
neatly designed in smart red 
and black with a good 
keyboard, although it is far 
from professional in quality. 
The sound and graphics are 

Price: £170 

Manufacturer: Atari 

Memory: 64K 

Display : 40x25 

Hardware 
An attractive, well built 
black and silver box with a 
typewriter-like keyboard 
housing what remains one 
of the sound and graphics 
machines on the market. 

Price: £180 

Manufacturer: Commodore 

Memory: 64K 

Display: 40x25 

Hardware 
A superb specification has 
helped the 64 to its position 
as the world's best-selling 
computer. Sound and 
graphics are second to 
none, construction is very 
good, the keyboard is up to 
professional standards and 
a range of interfaces 
completes the picture. The 
big 'but' is the built-in Basic. 

The Basic has been 
overtaken by recent arrivals 
but is eminently usable. It 
tends to share the same 
virtues and faults ds the 
Commodore 64 — faults 
largely hinging on the use of 
non-standard interfaces. 
Software 
See the Atari 600XL — same 
comments apply, same 
software runs on both 
machines with exception of 
some business applications 

It's awful. 
Software 
Everything you could 
possible want is available, 
most of it of extremely good 
quality. The range of games 
nearly matches that of the 
Spectrum, while the 
standard is arguably better 
given the hardware 
advantages enjoyed by the 
64. A host of programmer's 
utilities conquer many of 
the problems in Basic, while 
business users are also well 
catered for. 
Expansion 
Few, if any, machines can 
beat the 64 for readily 
available expansion 

be raving about. 
Expansion 
A range of standard 
interfaces ensures that 

Not a vast range of 
expansion options but the 
essentials are there — 
printers and disk drives. The 
catch with the disks is that 

which require the larger 
memory. 
Expansion 
Ditto 

options. The snag — non¬ 
standard interfaces — can 
be overcome while many 
dedicated products offer 
joysticks, light pens, disk 
drives, printers, graphics 
devices and so on. Disk 
drives are probably the 
weakest of the possibilities. 
The 1541 is slow, but faster 

COMMODORE 64 

many of the third party 
products will plug in, 
including printers and disk 
drives, although software 
support for them might be 
hard to come by. 
Conclusion 
A much undervalued 
machine, it doesn't compete 
with the Sinclairs, 
Commodores or Acorns. But 
if you want a reasonable 
machine on which to learn 
programming, you could do 
worse. 

little software is available in 
the required format, so 
you're even more limited. 
Conclusion 
The future for the Atmos is a 
little uncertain. Oric has 
cancelled its big TV and 
magazine advertising 
campaigns and looks — at 
least temporarily — to be 
turning its back on Britain to 
exploit its greater success 
on the Continent. That said, 
most of what you need is 
already available and there 
may be bargains to be had. 

Conclusion 
While the Atari range has 
been successful in the US, it 
never achieved the same 
penetration in Britain, 
largely because of the two¬ 
pronged attack of the 
Spectrum and 64. While it 
remains one the best 
machines available, it has 
perhaps lost too much 
ground and is haunted by its 
unfair reputation as only a 
games machine. 

Commodore drives can be 
used with a suitable IEEE 
interface. 
Conclusion 
Only the 64 has rivalled 
Sinclair's dominance in the 
home computer market, and 
the 64 may have tempted 
the extra £50 out of many 
users put off by the 
Spectrum's rubber 
keyboard. Continued 
software and peripheral 
support for the 64 seems 
assured. While the Basic 
may deter beginners to 
programming, the 
experienced user should 
find the 64 a powerful and 
versatile machine. 
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Price: £190 
Manufacturer: Acorn 
Memory: 32K 
Display: 80x25 

Hardware 
Extremely well designed 
unit houses a first-class 
keyboard and probably the 
best Basic available. The 
Electron is a cut-down 
version of the BBC Micro 
using the same Basic, but 
short of one or two graphics 

options. Its biggest flaw, 
however, is the lack of 
expansion. The unit you buy 
will take only a joystick — 
further expansion requires 
the purchase of additional 
boxes to add on the 
interfaces. 
Software 
Not the biggest range in the 
world but not bad either, 
and the quality is generally 
good. Almost — but not 
quite — all BBC software 
will run on the Electron, but 

because of the different 
speeds in the processors, 
much will be unworkably 
slow on the Electron. 

Expansion 
See above. 
Conclusion 
For what it offers the 
Electron may look pricey, 
but you're paying for 
quality. Whether you'd 
rather have something more 
tangible in return for your 
hard-earned is up to you. Do 
not, by the way, think you 
can upgrade the Electron to 
a full-blown BBC. While 
almost possible, it would 
cost more than a Beeb. 

MTX500 

Price: £240 
Manufacturer: Memotech 
Memory: 48K 
Display : 40 x24 

Hardware 
If Memotech is guilty of 
anything it is hiding its light 
under a bushel. The MTX is 
one of the best-built 
machines around offering 
an extremely advanced 
specification for the price. 
As standard it features 
exceptionally good 
graphics, sound, a top 
quality keyboard with 

function keys and numeric 
pad and a quantity of 
interfaces. 
Software 
The only weak spot in the 
Memotech armoury. So far 
the machine has failed to 
attract the all-important big 
names but the range 
available is reasonably large 
and of a high standard. Lots 
of games and plenty of 
serious packages too. 
Recent indications are that 
some of the bigger software 
publishers are starting to 
add the machine to their 
lists and getting down to 

some MTX programming. 
Expansion 
Hard to beat — printers, disk 
drives (including 5 and 
10Mb hard disks). 80 
column display, full 
networking. In fact. 

everything you need to turn 
a good home computer into 
a business workhorse-like 
system. 
Conclusion 
Success in the micro field is 
an elusive thing but few 
who have missed deserve it 
more than Memotech. If 
they could get more 
software houses to back it 
the MTX would really take 
off. Even as it stands it's a 
superb machine for anyone 
who isn't counting on being 
able to play Manic Miner 
and its clones. Definitely 
worth a look. 

MSX 

i 

■ 
Price: about £250 
Manufacturer: a dozen of 

the biggest Japanese 
manufacturers 

Memory: 64K 
Display: 40x25 

Hardware 
Essentially a Commodore 64 
with better Basic. The 
construction is above 
average with good 
keyboards and a range of 
useful interfaces. Graphics 

are good with sprites and 
high-resolution, and the 
sound is also impressive. 
Software 
Difficult to judge as yet since 
the MSX machines are just 
starting to arrive in 
numbers. Expectations of 
quantity and quality are 
high, however. 
Expansion 
All the basics have been 
promised including printers, 
disk drives and not 
forgetting those essential 

joysticks. 
Conclusion 
The promise of MSX is 
compatibility — any 

program written for any 
MSX machine will run on 
any other MSX machine. 
How great an advantage 
that offers, however, is open 
to question since most 
software companies now 
produce their programs to 
run on the best-selling 
machines anyway. Although 
the specifications are good, 
other machines offer nearly 
as much, often for around 
£100 less. It may be best to 
wait and see. 

CPC464 

Price: £350 
Manufacturer: Amstrad 
Memory: 64K 
Display: 80x24 
Hardware 
No criticisms here. It's well- 
built, offers extremely good 
graphics and sound and an 
excellent Basic. The real 
bonus, however, is that it 
comes complete with built- 
in tape recorder and 
monitor. For £350 you get a 
colour unit, £230 buys you a 
high-resolution green 

screen monitor. 
Software 
The software base is still 
small but growing rapidly. 
Many of the biggest 
software houses have taken 
a favourable view of the 
Amstrad and are converting 
some of the industry 
standards to run on it. 
Amstrad's own software 
division, Amsoft, is taking 
an enthusiastic if patchy 
approach to software 
support. 
Expansion 
Again, somewhat limited so 

far but growing. Amstrad 
has a dedicated printer 
available, but any 
Centronics printer should 
work fine. Disk drives are 

promised soon. Whether 
there's a prospect of 
anything else still remains 
to be seen. 
Conclusion 
Looking good so far — but 
Amstrad needs to keep the 
machine in the public eye if 
it is to avoid the lapse into 
the shadows that befell 
Memotech. Certainly one to 
consider in the all-purpose 
home market but for a while 
at least, the Commodore 64 
or Spectrum represent a 
safer bet. Again you might 
want to wait and see. 
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BBC MICRO 
Price: £400 

Manufacturer: Acorn 

Memory: 32K 

Display: 80x25 

Hardware 
For quality and reliability the 
BBC is unbeatable. On 
specification, however, it 
now looks a little dated. The 
Basic remains a leader, but 
the size of memory is 
limiting — especially in the 
higher resolution graphic 
modes and the lack of 
sprites has caused it to be 

passed over by games 
players for micros such as 
the Commodore 64. 
Software 
A little limited on the games 
side with one notable 
exception — Elite. It's not 
worth buying the machine 
just to play it but it might tip 
otherwise balanced scales. 
For other uses, however, the 
BBC has a great deal to 
offer. It is probably the one 
machine that has come 
close to bridging the gap 
between home and 
business use and for a few 

hundred pounds more it can 
be developed into a serious 
business computer. It is a 
fine programmer's machine 
too, with a variety of 
language options available. 

ADVANCE 86a 
Price: £400 

Manufacturer: Advance 

Memory: 128K 

Display: 80x25 

Hardware 
A big, hulking brute of a 
machine with a reasonable 
keyboard, good Basic and 
very little else. The catch is 
that it's not really a home 
computer, more a cut-down 

version of a serious 
business machine. 
However, in its lowest form 
it is adequate for neither. 
Software 
Very little at this level. You 
really need to expand it all 
the way to IBM compatibility 
before you see the software 
that's available. 
Expansion 
In this case, the expansion is 
really all there is to discuss. 

The 86a is a fledgling IBM 
compatible machine but you 

QL 
Price: £400 

Manufacturer: Sinclair 

Memory: 128K 

Display: 84x32 

Hardware 
On paper it looks extremely 
good: large memory, 
typewriter-like keyboard, 
built-in mass storage on 
Microdrives, two interfaces, 
a powerful version of Basic. 
However, the QL is a flawed 
beauty. The keyboard, while 
adequate for home use, is 
not up to professional 
standards, the Microdrives 
are not a real substitute for 
disk drives, and the 
interfaces are both RS232 — 

EINSTEIN 
Price: £500 

Manufacturer: Tatung 

Memory: 64K 

Display : 40x25 

Hardware 
A businesslike, single-box 
system with professional 
keyboard and a built-in disk 
drive. The Basic is very 
good, and it comes 
complete with disk 
operating system XtalDOS 
— a close relative of CP M. 
Graphics are first-class and 

a slight overkill. On the 
other hand it's the first 
machine in its price range to 
break away from the 8-bit 
monopoly of Z80 and 6502 
processors by offering the 
8/32-bit hybrid 68008 from 
Motorola. 
Software 
Very little so far but what is 
available is good, 
sometimes exceptionally 
good. The machine comes 
with four professional 
applications free — a word 
processor, database, 
spreadsheet and graphics 
package. Other packages 
around so far largely 
concentrate on 
programming with machine 

sound is adequate. 
Software 
Not much yet although it's 
early days-and Tatung (it's 
British despite the name) is 
doing a creditable job of 
creating software support. A 
few games and applications 
are already available. The 
tantalising prospect of full 
CP M compatibility carries 
with it the prospect of huge 
software support. 
Expansion 
The Einstein has all the 

code assemblers heading 
the list. 
Expansion 
Limited but with good 
potential. The things being 
discussed include hard disk 
drives. What's available so 
far includes parallel printer 
interfaces and dedicated 
monitors to take advantage 

interfaces you need built in 
so printers are easy to add, 
and a second drive can be 
added. Tatung also has a 

Expansion 
Almost unlimited with a 
host of possibilities not least 
of which are the number of 
second-processor options 
offering dramatic increases 
in speed and power. 
Conclusion 
At under £300 the BBC 
would still be a heavyweight 
title contender but the 
arrival of new machines and 
rounds of savage price- 
cutting have left it looking 
unsteady. If you can afford 
the money, it offers 
outstanding quality. 

need to spend upwards of 
£1,000 to achieve that 
elevated status. The 
addition of disk drives and a 
dedicated monitor make it a 
reasonably cheap business 
machine but there's very 
little in between. 
Conclusion 
Not worth considering 
unless you're happy buying 
on the basis of expanding it 
all the way. 

of the QL's jumbo display. 
Conclusion 
No machine has provoked 
as much controversy this 
year as the QL. There's no 
doubt that it holds out the Sromise of wondrous things 

ut most of them are some 
way from being realised. It 
may be premature to 
consider it a true home 
computer with all the 
emphasis that's being 
placed on its business-like 
abilities. However, it could 
be the ideal machine for 
users who don’t mind 
getting their hands dirty, 
figuratively speaking, and 
doing a little hacking into 
uncharted territory. 

display upgrade to take it up 
to the business standards of 
80 columns. 
Conclusion 
Despite being the most 
expensive machine 
considered here it's worth 
more than a glance. The 
built-in disk drive is worth a 
couple of hundred pounds if 
you're taking things 
seriously, and anyone 
looking for a cheap way into 
a business system 
should investigate. 
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TOOL 
BOX 

**84 
ATARI/CBM/MEMOTECH/ETC. 

TOOL BOX'84 is a very helpful tool which is made for you# the serious 
computer user. 
TOOL BOX'84 is specially designed for electronical functions such as: 

-makinq your own ioysticks, paddles, liqhtpens etc. 
-makinq qanqinqinstruments for light, wind, heat and resistance, 
-makinq electronic alarmsystems. 
-makinq your own robotsystem. 
-developing your skills in computers and electronics, 

TOOL BOX'84 is needed in schools, work or for your hobby. 
TOOL BOX'84 is delivered with a informative user's quide with lots of 
program listings. 
TOOL BOX'84 is a necessity for the beginner. 
TOOL BOX'84 adds a quite new dimension to your computer-life ! 

DEALER AND DISTRIBUTOR 

Send for our free: TOOL BOX'84 Information. inquiries invited 

PO. BOX 228, N-7701 STEINKJER 
NORWAY 

TEL: (NORWAY) (01047) 7765440, 7765310 

£36.25 
Shwng and handing £ 2 50 per outer 

c«»«o, c*«d» 
wticoMi aai 

I own the computer and Please send 
copies of the TOOL BOX'84 £36.25 p.p. and/or 

free TOOL BOX'84 Information. 
Name MC# or Visa# 
Address. Exp .Date 
City/St./Zip. Siqnature 

Charge card no™-- 

TOOL BOX'84 is a trademark of Norbit Elektronikk. 
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£169 
THE NEW ATARI 

A64K 
800KL 
EVERYTHING YOU WANT FROM A HOME COMPUTER 

1. ATARI*** 900XL • no The Alan 600XL has many faoMto* and includes such advanced specf.cat.ona that you will ba a mu ad by Its 

LAT: 11 waaluc mode, and J le.l modas Up le *20-1*2 .awnunon Oa. m, 
ML ATARI INTEGRATED CIRCUIT* OTIA to. e'apmca display Pokay tor to 

NOCO ORAPancsVuNC TiONB M^n eaaotohcm •rae'wla'ikmHtotoLnd r 
MAMHMO FEATURE* * ' * *Y^^Cr°J>IOB CnanpaaWe colour rapnu. * pose and utA prut al 

va Manapentonl * Piogranwvngamk Tr»re alao Al H Trie range ad program* mciuOee Education 

I computer witn 48K Tiw pnc* K C69 (a* ■ game* 

3. ATARI 1010 PROGRAM RECORDER ■ 04 lor Kx. coal Mpr« and -alrtov.l capab.l^au .r.Vs^,»,«^^^r*StTag* capability 
100* byte* on a aialy minute cassette Track configuration lour track, two channels {digrtai and audio) Auto racord'playbacvpaus* 
control unique aoundthrougb facility Alao included IS bum m accidental erasure prevention and automatic anulolt attar each program aa 

4 ATARI tOM DUAL DENSITY DISK DRIVE - CIO* S', disks holding 127K 
Heaitblity lor your 400 800 or XL system with new helptui OOS 3 All euator 
automatically given a FREE tel ol 100 program* on 3 Disks recorded on both 

5 ATARI 1030 COLOUR PRINTER £99 Printer and Plotter with tour colour 
characters per second Can print 5 10 and 20 characters per inch *4 character 

• ATARI 1027 LETTER QUALITY PRINTER £24* For word processing letters in 
7 ATARI TOUCH TABLET £4* Enables you to draw and pamt pictures on you. 
• ATARI TRAK BALL CONTROLLER ■ £19 9S: Enables Cursor movement rn any 
9 ATARI SUPER CONTROLLER £9 9* 

to purchase a Disk Drive from Since Shop wtil oe 

: print capability 40 column width printing at 10 
« Choice of Una types 

SILICA SHOP ARE THE Nol ATARI SPECIALIST 
Sr he* Shop are now firmly established as the No 1 Atari retaumail order and wholes* >n the U K Wa already oHer our servlet U 

num. uumpuiers oecause we specialise (and with a turnover ot £1 ' 
n* o« our 4S staff and w* will be glad lob* of service to you Complete tf 

k> ft* m the coupon 

SILICA SHOP LTO. 1-4 The Mews. Hathertey Road. Sldcup. Kent. DA14 4DX Tel: 01-309 1111 

ORDER NOW-OR SEND FOR A FREE COLOUR BROCHURE 

g To: SILICA SHOP LTD, Dept WM i di^S^T-^^Mews™H™er!ey^oa5,' 

Sldcup, Kent, DA14 4DX Telephone: 01-3091111 
LITERATURE REQUEST 



ARDWARE PROFILE: OTRONA 2001 

Small Talk 
Good things com* in small packages. Geof Wheelwright gets his hands on the Otrona 2001 

and gives the diminutive portable a high IBM PC compatibility rating. 

Halfway homa — tfcc Otrona 2001 PC to an IBM compatibte that fa** batwMn a de*htop and a lap-h«M *y*t*m. Just when you thought you had 
comfortably settled on a powerful 
IBM compatible being about the size 

of the Compaq and a lap-held looking 
something like Tandy’s Model 100, 
along comes a machine which makes it 
own set of compromises to achieve a size 

about halfway between the two. 
It’s the Otrona 2001 PC, an IBM 

compatible machine that comes with 
two disk drives, a built-in CRT screen, 
up to 640K of RAM, a serial port, a 
parallel printer port and an external 
monitor port. It’s only 7in high, 15in 
across and 14in deep. 

First impressions 
Although the Otrona 2001 isn’t much 
lighter than other portables (it weighs i n 

at 221b), the diminutive size and mass of 
the machine made it instantly appeal¬ 

ing. I could quite reasonably see myself 
hopping on a train carrying the 2001, 
without knocking commuters uncon¬ 

scious. 

The tilt-up facility on the built-in 
monitor seems an inventive solution to 
the portable problem. Normally, you 
must flip-down some legs on the main 
processor box to see the monitor properly 
— even that doesn’t usually give it quite 
enough height. The tiltable monitor 

makes it easy to get round this difficulty 
without too much discomfort. 

Keyboard 
The keyboard is smaller than the 
standard IBM arrangement, with the 
function keys along the top and an 
indented slot in which to slide templates. 
This means that the templates and 
overlays included in programs such as 

Lotus 1-2-3, Symphony and Framework 
will not fit across the top of the Otrona 

2001. 
When using Framework, for example, 

I had to make up my own paper template 
and run it across the top of the keyboard 
— though once it was in place, it was less 
obtrusive than ordinary IBM templates. 
All the standard IBM keys are preserved 
m this arrangement, but as with every¬ 

thing else on the 2001, they take up less 
space. 

The technology behind the keyboard 
seems to be some form of membrane 
arrangement (as with the QL) and the 
new ACT Apricot machines. The 2001 
doesn't however, have the same sticky 
and ’tacky’ feel of the QL. I had expected 
this might be a major failing of the 
machine — but the keyboard wasn’t so 
bad. 
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Ewn though the Keyboard is a membrane type. It has a <rery high quality feel. 

The auto-repeat is not as sensitive as 
on many membrane keyboards and the 
'flat’ arrangement contributes to the 
small size of the machine. A 'caps lock’ 
light is included on the keyboard, but it’s 
at the top left-hand corner, rather than 
on the shift keys themselves. 

Display 
The 7in amber screen, is one of the more 
serious compromises in the Otrona 
system. The one that came with the 
review model seemed to have a glowing 
quality and its resolution left something 
to be desired. 

There are two possible reasons for this 
— the first is the inherent difficulty in 
providing any kind of decent display in 
the space given. The second is that 
Otrona provides two grades of monitor 
for the machine; a high-resolution 
and a medium-resolution. The review 
machine didn’t indicate which type it 
was — I hope for Otrona’s sake that it 
was the medium-resolution job. 

Of course, if you really don’t like the 
monitor, Otrona provides a socket for an 
external monitor which sits at the top of 
the machine and allows you to use it as a 
desktop micro. 

Storage 
The 2001 comes with various storage 
devices — ranging from a single-sided 
320K drive, through a pair of 720K disk 
drives right up to a 10Mb hard disk. The 
drives sit to the right of the monitor — 
one on top of the other — with the top 
drive being designated as A: and the 
bottom B. They open and close using 
swing doors rather than IBM-style tabs, 
and indicator lights are large as life at 
the top left-hand side of each drive. 

Expansion 
Although Otrona has reduced the size of 
the 2001 by taking out the standard IBM 

expansion slots, the micro can be ex¬ 
panded to 256K RAM on the board, and 
includes colour graphics facilities, a 
monitor interface, parallel printer port 
and serial interface inside. An extra 
expansion tray which also slots inside 
the machine brings the memory up to 
640K in 64K increments and adds a 
battery-backed real time clock. 

And if you have your heart set on using 
IBM expansion cards, a three-slot ex¬ 
pansion cage can be added to the 2001 
externally. This cage wasn't included 
with the review machine, but the 
company claims full IBM card compati¬ 
bility. 

In use 
The important test for an IBM compati¬ 
ble is how well it runs IBM software and 
hardware add-ons. Every piece of IBM 
software I tried on it ran without fail — 
including the ubiquitous Microsoft 
Flight Simulator, Ashton-Tate's 
Framework, both 1-2-3 and Symphony 
from Lotus and Psion’s Xchange. 

All this software ran without any of 
the special configuration or software 
patching sometimes required to get 
difficult IBM software to run on a 
portable. And although the function 
keys have been removed, they do all 

I seem to work properly with the IBM 
software. 

What did give trouble was a Basic 
routine on a Compaq diagnostics disk. 
The Basic included with the 2001 
(GW-Basic) seemed to differ in a few 

respects from that included with its 
slightly larger rival. 

Even communications software, nor¬ 
mally very particular about the inter¬ 
faces it works with, didn’t give the 2001 
any trouble. Other than the operating 
system and the Basic, there was no 
software included with the system — but 
with full IBM software compatibility, 
you should be able to get anything you 
need. 

Compatibility 
It’s at this stage in any IBM-compatible 
review that the reviewer gets a little 
stuck. Having decided that it functions 
in pretty much every way — both in 
terms of hardware and software — like 
an IBM PC, all else becomes subsidiary. 

In an attempt to get round this 
'mid-review crisis’ and avoid it becoming 
a shopping list of what does and doesn’t 
run with the machine, it’s perhaps more 

helpful to compare the Otrona to other 
compatibles than to the IBM PC itself. 

Although the size of the machine 
makes comparing it to desktop compati¬ 
bles a little ridiculous, it might help put 
the 2001 in perspective. New desktop 
compatibles such as the Olivetti M24, 
Advance 86b and Compaq Deskpro all 
use the faster 8086 processor and 
consequently run software two to three 
times faster than the 8088 on the Otrona 
and the IBM. But on some 8086-based 
machines, that greater speed is paid for 
with compatibility problems. 

Then there are the portables them¬ 
selves: IBM’s portable, Compaq's port¬ 
able, the Osborne Encore, the Columbia 
portable, the Olivetti M21, the as-yet- 
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UNBELIEVABLE 
SAVINGS 

** COMPUTERS ** 

Point 7 from 
PORTABLE from 
256K315K.2 MONITOR 
256K 720K.2 MONITOR 
Xi 256k 10MB MONITOR 

COMMODORE DISK 1541 tlfMI 
COMMODORE PARALLEL INTERFACE WB.SO 
COMMODORE 1530 C2N CASSETTE t».0O 
C0MPA02 2X360K t'7*5°0 
COMPAO PlutOOMBI 131*500 
IBM PC List less 17.3% PHONE 
OLIVETTI M20 160KB 2O20KB Drive* £1265 00 
OLIVETTI M24 126KB 2v360KB Drive* 1157500 
OLIVETTI M24 126KB 10MB Herd Oisk 12*65 00 
SAGE II & IV POA 
SANYO MBCS65128K2«160K Drives (765.00 
SIRIUS 250K10MB 22 
SIRIUS 2SOK2 4MB £20*5 00 
SIRIUS 126K12MB EW45.00 
ACT/IBM Memory Enpentiont from C222.00 
PLUS S External Herd Disk Drives POA 

** SOFTWARE ** 
ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT 

LOW COST 
0 BASE III t360.00 
WORDSTAR £1*6.00 
OPEN ACCESS £360.00 
LOTUS 123 £»JOO 
SYMPHONY 1420 00 
MULTIMATE £240 00 
D BASE II £230 00 
DMS DELTA £3*5 00 
FRIDAY £135 00 
FRAMEWORK £34500 

ty products el low 

MATRIX PRINTERS ** 
DP-6000 SOOcps 
WP-6000 
EP44 
HRS 
M10MM 66 
PW1060A 160cps(NL0l 
PW1156A160cp*(NLQI 
RXeOTIOOcp* 
RX 80F7T lOOcps 
FX0O 160cps 
FX 100FIT teocp* 
LO 1S00200cp«(NLO| 

V MTaOftOcps 
V MT160 160cps(NLO) 

P1NWR TERP2IFWN.QI 
ORE 8850 3001pm 
ORE 8025 240cps 
84A200cps 
OKI92P I60cps 
OKI 24iOP350cp* 
DM4100E 120cps 
KPIOOt 120cps ♦ NLQ 
CP80 Model II FT 
DELTA 10160cps 
DELTA 15160CP* 
GEMINI 10X I20cp* 
GEMINI 15X 120cp* 
RADIX 10 200cps(NLOl 
RADIX 15200cp«(NL<» 
TH2100H 1*2cpa 
930 200c psNLOBOcps 

EPSON 
EPSON 
HONEYWELL 
MANNESMANN 

MAYFAIR 
MICROS 
BLENHEIM HOUSE. POOMORE ROAD. 
LONDON SW18 1AJ 

TEL: 01-870 3255/871 2555 

DAISYWHEEL ‘ 
*• PRINTERS ** 

HRISSheetleeder 
HR25 
200020cp» 

•MMMosa E7M00 
610018cp» £325 00 
2010 Serial 20cps £545.00 
2030 Parallel 20cps £545.00 
3510 Serial 36cjj» £104*00 
3530 Parallel 34cps £104*00 
7710 Serial SScpa £1446370 
7730 Parallel 55c pa £1440.00 
DY450 45cp» £880 00 
1U40RO £1185.00 
9145 RO £1550 00 
LETTERPR012120 £47560 
RP1300S £8*5 00 
RP1600S £1175.00 
RP1600SFLOWRITER8* £1246.00 
RP1600S FLOWRITER 8k 
IBM PC £126* 00 
RP1600S Sheet Feeder £45* 00 
RP1800S Tractor £138.00 

TP112CP» £154.00 
STARWRITERF1040 40c p* £005.00 
STARWRITER F505555cps £1235 00 

** VDU’s & TERMINALS ** 
CIFER T4 £76000 

ssr"' SRassasw £« 
TELEVIDEO 010 £40*00 

•MEMORY EXPANSIONS* 

MIRAGE 
Microcomputers 
Limited 

Appointed 
Dealers tor 

ITT XTRA 
PEGASUS 
LOTUS 

COMPUTERS Epson RX80 
Sanyo MBC555 999.00 Epson RX80FT 
inc WordStar, CalcStar, Epson FX80 
DataStar Epson FX100 
Acorn Electron 173.00 Juki6100 
AmstradCPM464 (green) D(SK DR|VES 4 

AmctM/1 PDTiAi /rAlnur\ Curn3fl3CS100 
AmstradCPC464 (colour, CumanaCS200 

dUA.uu r„m5n5runn 
BBC Model B 
BBC Model B + DFS 
Commodore 64 

OISK DRIVES & MONITORS 
CumanaCSIOO 140.00 
CumanaCS200 173.00 
CumanaCS400 226.00 
Microvrtec 1431 199.00 
Sanyo DM2112 69.00 

3M 5.25" FLOPPY DISKS 
PRINTERS per box of 10) 

Brother HR5 139.00 744SSDD48tpi 16.00 
Brother EP44 245.00 745DSDD48tpi 20.00 
Commodore MPS801 173.00 747DSDD96tpi 26.00 

All prices exclude VAT 
/• accept official orders from UK Govammant and Educational Establish¬ 

ments 
Export enquiries welcome 
CALLERS WELCOME 

Showroom opening hours - MON-SAT 9.00am — 5 30pm 
HOWTO ORDER 

Cheque, Access, Visa. 
Add carriage:- Hardware 6.00 per item. 

Disks 1 00 per box 
Add 15% VAT 

Mirage Microcomputers Ltd 
24 Bank Street Braintree Essex CM7 7UL 

Telephone Braintree (0376) 48321_ 

ICi ncuu board game ontrol I 

+*£*** I 
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ARDWARE PROFILE: 0TR0NA2001 
mythical Commodore PC compatible 
(based on the two-year-old Hyperion 
design). Aside from the burgeoning 
range of luggables, the Otrona will also 
find itself challenged by non-compatible 
16-bit portables such as Hewlett- 
Packard’s HP110 and ACTs Apricot 
range of machines. 

Comparing the Otrona 2001 to this 

impressive field leaves the little 
machine in a tough position. It doesn’t 
have the built-in software of the HP-110 
or the Apricot, doesn’t have the support 
of a huge company like Olivetti and isn’t 
as established as the Compaq. It also 
uses a non-standard keyboard and can 
only take expansion cards with a special 
add-on card rack. 

But even with this calibre of competi¬ 
tion, the 2001 should be able to put up a 
good fight. 

The problem is really going to be one of 
marketing, support and the right pric¬ 
ing structure. Only if Otrona delivers 
well on all three counts can it hope to get 
anywhere in the cut-throat IBM- 
compatible market. The company has 
started well by producing a well- 
engineered machine which, although it 
doesn't have the tank-like sturdiness of 
a Compaq and the keyboard/base seems 
a little light, does seem able to handle 
most of the wear and tear it will be 
subjected to. 

Support for the machine will depend 
largely on how well dealers respond to it 
— there are enough of them who have 
been burned in the past to build up an 
attitude which suggests' that new 

machines from smaller companies are to 
be treated carefully. Getting supplies 
out on time will be all important for 
Otrona. 

The final factor, pricing, is probably 
the most important. Otrona has to make 
sure the machine is priced competitive¬ 
ly, and perhaps a little under the price of 
its competition. If that’s the case, then 
most of its ’eccentricities’ (such as the 
odd keyboard and lack of expansion slots 
in the main box) might be forgiven in the 
light of the fact that it would be cheap, 
highly IBM compatible and very port¬ 
able. But since the current price is about 
level-pegged with the Compaq portable, 
which has all the on-board expansion 
slots, a better monitor and keyboard and 
clone-style compatibility, then the Otro¬ 
na will have a tough time. 

All of this may seem completely 
irrelevant in a hardware review, but 
when you consider that aside from 
whether or not it’s compatible—the only 
other mqjor issue in buying a non-IBM 
machine is how well that machine will 
be supported. If the Otrona is pretty 
much compatible, then how well its 
manufacturer does in business doesn’t 

matter — but it might later. 

What if you buy an Otrona 2001 with 
128K and a single drive and want to later 
add-in a memory expansion tray, or the 
IBM-compatible expansion card tray? If 
the company’s pulled out of the country, 
or your dealer has stopped supporting it, 
then it won’t matter how good the 
specifications looked at purchase. 

Verdict 
An endearing machine. If Otrona plays 
its cards right, this one could rival 
Compaq's and IBM's portable — it’s 
smaller than either. 

Whether it’s a good buy or not depends 
on how important portability is to you 
and how much support there is for the 
machine. At £2,155 for a machine with 
256K, two 360K floppies, colour card, 
screen and serial and parallel ports, it’s 
competitively-priced, but not cheap. 

However, the Otrona 2001 may not get 
the chance to be a UK success. Otrona 
has closed down in the US and the 
company’s UK distributor, Duma, has 
stopped importing. At press time, Puma 
was looking to a management buy-out of 
the company to save the machine. Puma 
has said it will clear existing stocks and 
support machines already sold. V 

1 Specifications 

Price £2,155 (with two360K drives and 256K RA M) 
Processor 8088runningat4.77MHz 
ROM 64K 
RAM 128K < up to 256K on the main board and up to640K with add-in 

RAM tray) 
Text 80x25 
Graphics 640 x 200 
Keyboard Modified IBMPC style membrane system. Includes ten function- 

keys and 15-key numeric pad 
Interfaces RS232 serial, parallel printer port, colour monitor output 
Storage Two 360K drives or two 320K dri vesor one of either with 10Mb 

harddisk 
Language Basic 
CVS MS DOS 
Distributor Puma, Westward House, Leigh Lane, Bramshall, Uttoxeter, 

Staffs ST145DN 
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COMMODORE 64 

Upper Gumtree 
the follow-up 

to Urban Up¬ 
start, and prom 

to be 
better. The title 

!*«••«> I is the name of 
L 1 the most boring 
place in the Universe, a sleepy 
village, to where Professor Bio- 
witovitz moves and instigates 
the action. You must discover 
the profs fiendish plot to des¬ 
troy the world. 

Interview is a curious little 
number. The aim is, as you 
might guess, to attend an inter¬ 
view, for Front Runner master 
programmer, no less. And judg¬ 
ing by this game, there should 
be one for an ideas generator as 
well. The various tasks that 
present themselves as you try to 
get to the office in time are 
singularly dull. Walk down the 
street, avoid dogs, manholes 
and banana skins. Then it's on 
to the aerial map. Here you 
must avoid all the above, as well 
as cyclists and cars, and the 
dogs seem to have developed a 
mean streak — they'll latch on 
to your scent and come after you 
with a vengeance. But there’s 
really not much to it at all. 

Games Workshop follows up 
its brilliant Battlecars and D- 
day with an adventure, Tower 
f Despair. A map, guide and 

history are included in the 
package. 

If you’re looking to use your 
64 for finance, you might find 
Busicalc 3 useful. It's Super- 
soft's latest spreadsheet, and 
offers a maximum model of 
2500 cells, fast moves, up to 38 
character formulae, simple bar 
graphing, and many other faci¬ 
lities. 

We ran a sneak screen shot of 
Flyer Fox, recently, and the 
game is now available from 
retail outlets. It features voice 
synthesis via the 64’s sound 
chip, but it’s a bit indistinct, 
perhaps accurately represent¬ 
ing radio contact. The game 
itself is pretty simple, your task 
is to guard a cargo plane from 
attack from the enemy fighters. 
When one's spotted you hear 
'Breakaway, Breakaway’ over 
the air. Then it’s down to you to 
locate and kill. 

The graphics are adequate, 
the sound fair, but it’s far from a 
chart topper. We're still wait¬ 
ing forGandalf.aflerpromising 
glimpses seen at the PCWshow, 

Hfrom Fiveways, 

sponsible for 

quality educational software. 
Run For Gold is a bit late on the 
scene as an Olympic game, and 
only deals with middle distance 
running. There’s a choice of 
three distances, four competi¬ 
tions, your performance im¬ 
proves with your success at 
each level and the graphics are 
quite neat. 

Yacht Race allows you to 
practice sailing at a number of 
levels, rudder only, trimming 
the sails, and balancing the 
helmsman. Then you can race 
against another yacht. It’s nice¬ 
ly done, but the screen update is 
rather slow and the graphics 
aren't up to much. Still it’s 
original. 

Rally Driver will probably do 
better. It features some road 
racing like Pole Position and 
others, but you also have to 

CrspMri LOCO 07JS 

navigate the course, slow down 
for check points, try not to pick 
up time penalties and so on. 

Boulder Dash was a big 
Commodore 64 hit in the US 
and looks set to do well over 
here. Front Runner’s conver¬ 
sion is pretty good, with the 
exception of the sound and some 
of the scrolling. It's an addictive 
and original game which 
should do as well among Spec¬ 
trum owners as those with 64s. 

The Sandman Cometh has 
now been re-released, it's an 
illustrated adventure set in the 
land of dreams and nightmares. 
Watch the Dungeon page. 

Graphics LOGO comes from 
an established publisher of 
books, but was written by Sig¬ 
ma Press, which produced Pilot 
for the 64 among others. The 
Logo was designed especially 
for the Spectrum, uses single 
key entry and comes with a 
keyboard overlay to make this 
simpler. It supports programs 
with line numbers, procedures, 
can link up to Basic, supports 
recursion and has some special 
graphics commands. 

Ms Wfc> 0243-704531 
Frost Rsasor 01-682 0065 
Frsst Runner 01-662 8055 
HOI MntMsi 01-383 8482 
Hill Mscttfcfcos 01-353 6405 
HOI MstQOOsa 01-353 0405 
Scorpio GomeoworM 061-034 2202 
ernmin e*-ts xrorp*o uimeswofra 

8tar6ro—17, OomCtSiolorO. >». 
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EXPAND YOUR HOME COMPUTER 
AND YOUR IMAGINATION 

TO THE LIMIT 

Take just about any kind of software 
and think how the keyboard complicates thinss 
and limits you. 

But once you've started with Touchmaster, 
anythins's possible-and a lot easier. 

Experience the expanding range of 
Touchware-Arcade Games, Graphics packages, 
early education programs, Synthesiser, Board 
Games. Or write your own programs. Either way 
they all take on a new dimension with Touchmaster. 

louchmaster's unique technology 

allows the kind of accuracy of control and flexibility 
of application which simply aren’t possible 
with other pads at a comparable price-or even if 
you pay six times the price. 

Touchmaster has both serial and 
parallel ports, so you can use it with just about 
every computer available-including your next one. 

Buy Touchmaster and, with it, 
you’ll find everything you need to start using it 
immediately-including a full graphics 
software package, all necessary connections for 
your existing home computer and a complete set 
of instructions. 

Complete and post the coupon for more details. 
Or phone Teledata on 01 -200 0200. 

Now anyone can master the home computer 

TOUCHflMWTCR 
Touchmaster Limited, PO Box 3, 

Port Talbot, West Glamorgan SA131WH 

Detailed information, please, 
on Touchmaster and its Touchware. 

Name_ | 

Addme_ J 

__tact Code_ I 



FIRST 
AID 

for your 64 
Computers, like people, are fallible. They need the right 

combination of code and care to perform effectively in the 
business or the home. And that requires first hand knowledge 
from you to create a healthy operating environment for your 

Commodore 64. 

Knowledge about machine language, about the lesser known 
qualities of the 64, about the disc drives, graphics, and about the 
tricks and tips to keep your 64 on line. That’s why First Publishing 
has now launched in the UK a series of high quality books and 

software packages to provide a complete health care kit for your 
64. Commodore 64 users throughout Europe have already found it 

a tonic. We think you will, too. 

II the Commodore 64 hooks and viltwarc packages available IroiiTl 
• First Publishing, please fill in the coupon and send to: Amanda York. First Publishing. • 
I Unit 20B. Horseshoe Hoad. Horseshoe Park. Pangbournc. Berkshire | 

, Or ring Amanda York al (07357) 5244 or Calco Software at 01 -546 7256 
I-^- FIRST PUBLISHING LTD 



THE FIRST CHOICE—THE FINAL ANSWER 
... its still 

FOLLY MICRO 
iJtS Half’S 

r 

Canon PW1050A. £273 SekoshaGP250X. £199 

Daisy Step 2000 . £195 SekoshaGP700A. £347 

Juki 6100. £295 ShinwaCP80. £169 

Juki 6300. £730 ShinwaCPAIOOCPS. £195 

MP165(75NLQ). £275 StarGeminilOX. £185 

MannesmannTallym+80 . £173 StarGemini 15X. £270 

PixyPlotter(inc.SAW).... £495 Star Delta 10. £298 

SekoshaGP50A. ...£95 Star Delta 15. £380 

SekoshaGPIOOPors. £143 Star Radix 10. £390 

SekoshaGP500A. £175 Star Radix 15. £477 

1 — 

PRIORITY ORDER ■ FOLLYMICRO 
■ Please send me TCKWrum* 

^ 0730894078 I a 073067057 
9 Address_ 10 College Street, Pet ersfield, Hampshire 

9 9am-9pm every day or send S AE for full range 

1 Hrasr adJ \ AT * 19JODLYPEA ITEM __| SHOWROOM NOW OPEN 
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Tt AMEPLAY 
M5Lm 

GALILEE 
mr jmm I loaded up 

Galilee with 
great interest, 
having very 
much enjoyed 
Peter Good- 

lad’s previous adventure 
Jericho Road. The good news 
is that the Rev Goodlad has 
raided the Bible again, and 
come up with another good 
adventure. 

The Minister has a bit of the 
devil in him and you don’t 
even know what your mission 
is. What you do know is that 
this is the 15th year of the 
Emperor Tiberius and you 
wake up in a graveyard where 
a maniac keeps popping up to 
hit your poor aching head. A 
quick poke in the ’I’ (for Inven¬ 
tory) reveals that you have 20 
denarii and a letter, but no¬ 
thing to get back at the manic 
who cries Til kill you again!' 
Again? This maniac is mad. 
Let’s read the letter, which 
tells Zebedee and sons to give 
employment to the bearer, 
signed Abrahams, Fish Gate. 
Fishy business. Well, provided 
you examine everything. 

examine map draws a map of 
the Sea of Galilee and sur- 

a bov* the cliff 

for harvest 

You have 

SO denarii a tatter 

uhat do you want to do now? 

rounding area, with a flashing 
cursor indicating where you 
are. 

Once you have the map of 
the Sea of Galilee you can 
check it any time you like, 
whether on the sea or ashore, 
and the cursor tells you where 
you are. This is useful, espe¬ 
cially when you’re crossing the 
Sea, but less than useful is the 
bug in the program which 
causes it to crash at one point 
with an out of screen report, 
when you venture south of 
Tiberius and then cross a 
bridge. 

Pray and Help can be used, 
to take you to those Biblical 
references (cribs?), while Score 

gives you a percentage to indi¬ 
cate how you’re doing. If you 
die you can start the game 
over again, and although you 
go back to the beginning you 
can input your final score so 
that the game itself will be in 
the state it was when you left 
it. To understand that, you 
need to know that the game 
doesn't provide a long series of 
obstacles, but instead is more 
a gathering of information and 
clues, and meetings with va¬ 
rious people. 

You need a generous supply 
of papyrus — at the moment 
I’ve got four different maps 
going for the four towns I've 
visited, with another to come 

BBC 
MR EE 

Mr EE isn't particularly origim 
al, but it shows that, given a bit 
of imagination, a 6502 and 32K 
RAM can perform almost as 
well as a Z80 with 48K. 

Mr EE is a wizard who can 
tunnel through earth and 
whose main aim in life is to 
gather cherries. As he trolls 
around the screen he’s pursued 
by Umphs, an ugly gaggle of 
characters. 

Fortunately, Mr EE has had 
the foresight to equip himself 
with a crystal ball which can 
kill Umphs. 

However, the crystal ball has 
a mind of its own and will 
bounce around the tunnels cre¬ 

ated by Mr EE’s frantic cherry 
scrambling until it hits some¬ 
thing. If it hits an Umph, it 
vanishes for a few seconds. 
Casting the sphere shouldn’t be 
done at random — you never 

know when you might need it. A 
very nice touch is the way the 
errant bouncer does return. 

Apples are scattered here and 
there throughout the maze, and 
if Mr EE can deftly undermine 

one of these and cause it to fall 
on an Umph — it's goodnight 
and goodbye. 

Nobbling all the nasties 
takes you to pastures new, well 
not that new. The maze may be 
a different colour and more 
complex, but essentially it’s the 
same scenario 

But, hold on, there’s more to 
this game. When all the Umphs 
have left their base, it becomes 
a lump of food. 

If Mr EE can walk over this, 
the Umphs and Diggers will 
stop, and creatures called 
Maras will appear. These eat 
any apples they encounter, but 
will themselves be turned into 
apples if you can kill them with 
the crystal ball. 

There’s a bonus for eating all 

BBC 
MINESHAFT 

If you’ve ever envied Spectrum 
owners because of the relative¬ 
ly better games graphics, buy 
this. I thought I had swapped 
Beeb for Sinclair. 

Mineshaft is a fairly straight¬ 
forward platform game, with a 
topical theme. You have to 
collect as much coal as you can 
from the 20 locations in the 
mineshaft. Not with pick and 
shovel, but mostly by your wits. 
Passing over the nuggets wins 
points, as does bouncing over 
the sludge. 

Your miner is a big-nosed, 
cloth-capped figure, and he’s 
shown as clearly as many a 
Spectrum character. His move¬ 
ment has been given just as 
much thought; when he springs 
into the air the ballistic para¬ 
bola looks real, making it quite 
easy to learn fine control. 

The 20 locations have wacky 
names like Impossible Jump?, 
The Water Works, The Junk 
Room and I-a Fin (that's the 
last). One of the best features is 
that pressing escape takes you 
to the next screen. 

To be honest, none are very 
complex nor very different from 
each other. There’s an entry 

and an exit to each screen, with 
up to half-a-dozen or so lumps of 
coal sitting in what look like 

impossible locations. You al¬ 
ways start in the same position, 
different for each room, and 
have to use the platforms to leap 
to the coal. The red platforms 

when this Michael can row his 
boat ashore to Capernaum. 
Some of the maps should even¬ 
tually connect together, I im¬ 
agine. I’ve found the right 
person to take the letter to, but 
haven't yet been very success¬ 
ful with the fishing net, and at 
one point I seemed to be on the 
verge of walking in on the 
Sermon on the Mount. 

Apart from the map there 
are plenty more graphics 
screens, including views of the 
towns as you approach them 
from the water and the insides 
of several buildings, from inns 
to synagogues. The screen is 
nicely laid out. with the loca¬ 
tion description and obvious 
directions at the top (don’t 
forget to try the other direc¬ 
tions, too, but don't ask me to 
raise you from the dead every 
time), and your commands and 
the responses underneath. 

Unfortunately, the com¬ 
mands disappear when the re¬ 
sponse comes up, and that 
response disappears when you 
enter your next command. 

An intriguing adventure, 
original in many ways, and 
despite a few problems it 
should appeal to most adven¬ 
turers. Mike Garrard 
Rating *10 
Price £5.95 Publisher Shards 
Software 01-591 7666. 

eight cherries without pausing, 
more for killing more than one 
Umph with a single apple. I’m 
not sure how this can be 
achieved, but that's what it says 
on the cassette cover. 

The only niggles are that you 
can't redefine the playing keys 
and the characters are a bit 
small. 

A difficult, but not i m possible 
game, pretty good animation, a 
scoring system operating at 
super-human levels and both 
pause and quiet facilities. 

Bryan Skinner 

Rating H 10 
Prtee£6 95Publisher 
Micro Power0532- 
458600 

are made of sludge which disin¬ 
tegrates as you cross it so it’s 
better to bounce. 

Naturally, falling too far is 
fatal. And to add to your 
difficulties, you only have a 
limited supply of air. 

Mineshaft’s not a brilliant 
game by some Spectrum games 
standards, but compared with 
most Beeb games to date, it’s 
one for collector's comer. 

Bryan Skinner 

Rating 8/10 
Price £6.95 
Publisher Durell 
0823-54489 
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w • ^ 1 Sandy Road 

Miparfe assr 
Liverpool 

SOFTWARE & L21 3TN 
DISTRIBUTION Tel: 051-920 9713 

PROGRAMMERS 

WE ARE LOOKING FOR TOP QUALITY PROGRAMMES TO MARKET IN THE 
UK AND ABROAD THE PROGRAMMES MUST BE OF TOP QUALITY AND IN 
MACHINE CODE WITH GOOD GRAPHICS AND SOUNDS AND ORIGINAL 
CONCEPT. WE ARE LOOKING FOR PROGRAMMERS TO CARRY OUT WORK 
ON NEW MACHINES SUCH AS THE C B.M 16 AMSTRAD AND M.S.X. 
WE CAN SUPPLY THESE MACHINES TO CARRY OUT WORK FOR 
MIRAGE WE ARE ALSO OFFERING C500 PRIZE FOR THE BEST PROGRAMME 
RECEIVED BY THE END OF FEBRUARY 1985 WHICH WE WILL DECIDE TO 
MARKET. WE OFFER AN OUT RIGHT PAYMENT OR 10% PLUS PAYMENT OR 
20% ROYALTIES FOR MORE INFORMATION CONTACT THE SOFTWARE 
MANAGER HE WILL BE GLAD TO LISTEN TO ANY QUESTIONS YOU MAY 
HAVE. 

SOFTWARE HOUSES 

WE ARE LOOKING FOR TOP SELLING PROGRAMMES TO DISTRIBUTE TO 
OUR WIDE RANGE OF OUTLETS THROUGHOUT THE UK AND GIVE YOU A 
VERY FAST SERVICE TO HELP WITH YOUR SALES AND TO MAKE THE 
MOST OF YOUR PRODUCTS. SEND A SAMPLE COPY OF YOUR PRODUCTS 
WITH RATES AND TERMS FOR A FAST ASSESMENT. FOR MORE 
INFORMATION CONTACT THE SALES MANAGER HE WILL BE GLAD TO HELP 
AND ASSIST YOU. 

DEALERS AND DISTRIBUTERS 

DEALERS WF HAVE THE BEST SELLERS FROM THE BEST PRODUCERS. 
WE ALSO OFFER VERY GOOD RATES AND TERMS TO HELP YOU AND US 
TO ACHIEVE THE BEST SALES AND SERVICE FOR MORE INFORMATION 
CONTACT THE SALES MANAGER 
DISTRIBUTERS HAVE YOU GOT THE MIRAGE RANGE ON YOUR 
SHELVES, IF NOT THEN CONTACT THE SALES OFFICE FOR SAMPLES AND 
RATES 

SALES MANAGER SOFTWARE MANAGER 
T.C. SAPHIER C.A. SAPHIER 

NOTE WE HAVE MOVED TO NEW PREMISES 
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lAMEPLAY 

JEWELS OF BABYLON 
Jewels of Babylon were turned 
into a beautiful collection of 
treasures by master craftsmen 
more than 3,000 years ago in 
Babylon, and after many men 
had died in their pursuit they 
wound up in English hands by 
the end of the 19th century. 
Queen Victoria offered them as 
a wedding present to an Indian 
Pricess, but the boat carrying 
them was attacked by pirates 
after leaving the shores of West 
Africa. The crew were left for 
dead, and all perished except for 

guess who? Yes you. 
At the start, you ha ve tracked 

the pirates down to their island, 
and the game opens with a 
beautifully drawn scene of the 
deck of your ship, the rigging. 

and the island ofT which you’re 
anchored. Only a limited num¬ 
ber of the locations have an 
accompanyingpicture, but they 
are all well drawn and appear 
instantly. The picture only 
appears the first time you visit a 
location, but can be recalled at 

XAVIOR 
As you might guess from our 
hero’s name, your aim is to save 
something — no less than 
strands of DNA, crucial to the 
continuation of your race. In the 
cassette wallet there’s a half¬ 
page story which outlines the 
scenario You control Xavior, 
who is pretty large but quite 
well animated, even if he does 
waddle up the screen. Control is 
key-definable or joystick. 

The display is the standard 

STUNT BIKE 
A new Ocean game is always 
worth looking at, and the last 
few have been worth buy¬ 
ing. But the standard drops 
with Stunt Bike, which is a not 
very exciting attempt to let you 
play wheel ies. 

There is a revving noise but 
it’s tame stuff sounding more 
like a contented cat, while in 
the background there is a plod¬ 
ding tune of the type designed to 
have you tearing your hair out. 
The sound on'off option turns 
the bike sound offbut the music 
drives you batty. 

You use joystick or keyboard 
to move your man around the 
screen, and there’s a promise of 

screens in total, displi 

SPECTRUM 
NEW CYLON ATTACK 

If this is the new one. I’m glad I 
didn’t have to play the old Cylon 
Attack, which would have been 
so dated as to make Space 
Inmders look like a mega¬ 
game. 

After launch, it’s you against 
the Cylons, with most of the 
screen taken up by the view 
through your cockpit screen. 
Above this is a long-range 
scanner showing any Cylons 

any time by typing ’Look’, 
which otherwise reprints the 
text. 

The program allows for full 
English sentences to be en¬ 
tered, though of course you can 
use the terse ’Go North, get 

square with action to the left, 1 
gauges down the right. Instru¬ 
mentation includes counters 
for DNAs Linked, Bugs Purged, 
Orbs Unused and an Orb Meter. 

The action takes place in 
rooms linked by hexagon¬ 
shaped blue doors. Some rooms 
contain orbs, which must be 
collected to keep up strength, 
needed to get through the doors. 
Others contain fragmentsofthe 
DNA which have to be col¬ 
lected. Unfortunately, the 
rooms are monitored by a secur¬ 
ity system which is activated as 
soon as you enter, and a host of 

for you in a demo mode if you 
wait a wee while. 

With four bikes at your dis¬ 
posal you must make your way 
round the first screen collecting 
all the flags and avoiding the 

coconut’ if you wish. In some 
ways this expands the potential 
of the responses, but in other 
ways it limits them. In the first 
location on board ship, for 
instance, you can see ’A ladder 
leading down to a small rowing 
boat alongside ’ Type ’Down’ 
and ’You can’t go in that 
direction.’ Climb down? ’Please 
rephrase that. ’ Go down? ’I don’t 
know the word Go.’Climb down 
ladder? Eureka, you’re in the 
boat. 

Exploring the long sandy 
beach provides you with a 
plank, and in the palm trees 
above there’s a coconut, and a 
bottle. Closer examination re¬ 
veals this contains rum. There 
are very few objects around at 
first, and the game does rely 
rather too heavily on mazes. 
There were three in the first 30 
or so locations (over 100 in all) 

nasties slowly materialise. 
You can dodge them if you’re 

nimble fingered, and you can 

obstacles before your fuel runs 
out, though you have a gener¬ 
ous 100 units so there’s little 
chance of that. Once you’ve 
col lected the last flag the gate to 
the next screen opens, and off 
you rev looking for further 
hazards. 

just out of view — or at least it’s 
supposed to, but as there’s no 
indication in the scanner as to 
where your own ship is situated 
this proves a little tricky. 

In the centre of the main 
screen is a sight which indicates 
by crossed lines whether you’re 
climbing or turning, but these 
tend to be confusing as they 
move the opposite way to you. 

The other features include a 
Kempston joystick option, 
pause, a saveable high-score 
table and the chance to define 
your own keys. There’s also a 

— a swamp, a jungle and a 
thicket. The maze of paths in 
the very thick thicket led even¬ 
tually to a cannibal village, 
where the beauty of the 
graphics was not matched by 
the looks on the faces of the 
natives, who had seemingly not 
given up their cannibal habits. 

You usually get a slight 
warning of impending death, so 
the save option should get a 
healthy use, and while an 
initial island walkabout gave 
the impression that this wasn’t 
going to be the toughest of 
adventures (I may regret that 
later), it nevertheless had a 
verynicefeel. MiheGerrsrd 

g Ratings 10 
g Price £5.50 Publisher 

InterceptorMicro’s 
07356-71145 

2.048 of them. Unfortunately 
the orbs don’t bounce around. 

There are supposed to be 
4,096 rooms, and 32 designs. 
Many of the locations look 
rather similar but the monsters 
are varied and neatly ani¬ 
mated. 

Xavior is so complex and 
difficult that it should keep you 
amused for hours Bryan Skinner 

hurl orbs at them. This may 
help your rating when you’ve 
lost your third life, but don’t be 
reckless, as you only start with 

Pressing the fire button or 
space bar allows you to do a 
wheelie, but otherwise control 
is just accelerate/decelerate 
and left/right. 

You need your wheelie at 
once to jump the gap from the 
first platform to the second one, 
where a flag is standing, and a 
little experimentation shows 
you need to take this at 30 mph 
to avoid falling short or hitting 
the topof the screen. Your speed 
(maximum 40), fuel, lives, 
score, high-score and which 
gear you’re in (up to third only) 
are all shown at the foot of the 
screen. 

You bump down some bar¬ 
rels to the second flag, mak¬ 
ing a sharp turn to avoid 
the pecking chickens, then 
slowly drive down the screen’s 
platforms (you can fall, but not 

demo mode which shows off the 
excellent sound effects, but 

g Rating 8/10 
Price £5.95 Publisher 

1^ I PSS 0203-81346 

too far) till all the flags but one 
have been collected. 

You must wheelie up a ramp, 
over a traffic warden and two 
more pesky chickens, to land on 
the other side where the flag is. 
But if you take it at 35 mph you 
land on the chickens, while at 
40 you can hit the flag and see 
the gate to the next screen flash 
open, only to lose your life when 
your bike hits the deck. 

Despite seeing only one 
screen, I was disappointed with 
the game as the graphics are 
very simply done, and with no 
sound to speak of Stunt Bike is 
hardly a stunner. MikeGerrsrd 

A Rating > 10 
Prteei’6 95 Publisher 
Ocean Software 

L_J 061-8329143 

shapes, lurch out of the screen 
at you and disintegrate into 
little squares when hit. 

Repetition can be exciting, 
but simply going through wave 
after wave of Cylons certainly 
isn’t — whether you end up 
defeating them, or they wipe 
the floor of the universe with 
you. Mike Gerranl 

regrettably the sound is the 
best thing about New Cylon 
A ttack The enemy ships, which 
are extra-large Invaders-style 

Rating:) 10 
Price £5.75 Publish 
A & F Software 

I 0706-341111 
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The inicorn Modem 
I Auto Redial 

I Auto Answer i 

I Auto Baud 
Rate Scan 

1 Full Duplex <300bai 

> Half Duplex 

1 Bulletin Board 
Facility 

I Number Memory Store 

> European and U.S.A. Standards 

I Complete w ith Power Supply 
Leads and Manual 
at a Breakthrough Price of £49.95; 

We’ve taken the best components from the best suppliers and combined them to produce a 
modem with everything you could want. Modern manufacturing and quality control techniques 
have brought a breakthrough in price. Our philosophy is to pass those savings on to you and to 
recover our R & D costs across increased sales. 
We’ve made the modem easy to understand and use, you don’t need to know anything about baud 
rates or bits, simply plug in and talk to the world. 

Features of the Unicom Modem include: Softw-are features of the Unicom Modem 

Auto Answer 
Unicom automatically answers, then uploads or downloads data into 
your micro and printer just like a telex. 

Auto Baud Rate Scan 
When receiving. the modem scans the incoming data and selects the 
correct baud rate to receive. 

Full and half duplex 
One (full duplex) or two-way (half duplex) simultaneous 
transmission. 

Full U.K. European and U.S.A. standards 
V21 and 23, CCITT Fully compatible with Termi. 
Communicator and other existing software 

BAUD RATES 
300 300 1200 1200 1200/75 75 1200 

Easy to Use 
Complete with all leads, power supply, operating and reference 
manuals. Just plug in, no soldering required. Fits all RS232 423 
interfaces. (State machine). 

All major components are BT approved. 
Technical Enquiries: Ring Barry Krite on 01 482 1711 
Dealer Enquiries: Ring Mark Simon on 01 930 1612 
Orders on Access/Visa: 01 482 1711 

Software features of the Unicom Modem 
on ROM include: 
BBC only Electron, Amstrad, Commodore, Sinclair and IBM PC to follow. 
Auto Dial Auto Redial 
Redials automatically until connected. 

Bulletin Board Facility 
Start your own or contact all information boards throughout the world. 

Printer Routines 
Gives the facility to use your printer to record data in and out. 

Software Commands 
Commands like * Download * Dial * Answer etc. can be 
incorporated into your own software 

Remote Facility 
* Remote enables you or your friends to dial and download or upload 
your micro from any other modem. 

Reliable Transmission 
Unique error correct protocol means you can send, store, and receive 
files and programs reliably with no transmission errors. 

Two-Window Operation 
Transmitted and received messages on your monitor at the same time. 

The Unicom Auto Dial Disk 
Use the Auto Dial Disk to store all your commonly dialled numbers - 
manually driven. 

Unicom Limited. Ajoint Rushworth Dales-D.B. Enterprises Company 20 Orange Street, London WC2H 7ED. 

To: Unicom Limited, 20 Orange Street, London WC2H 7ED. Please send me: 
-(Qnty) Unicom Modems at £60. Includes VAT and P & P (State Machine_) 
-(Qnty) Unicom ROM’s at £24. Includes VAT and P & P 
-(Qnty) Unicom disks at £4.95 includes VAT and P & P State 40_or 80_track. 
I enclose cheque to the value of £_Or debit my Access/Visa card no._ 
Signature:_Name:_ 
Address:_ 
_Pnstrnds- 

NOT BRITISH TELECOM APPROVED 
PCN DECEMBER 1 1984 



MONTY MOLE 
IS INNOCENT 

ORIENTAL STAR AGENCIES LTD 
548-550 Moseley Rd, Birmingham B12 9AD 

Authorised SONY dealer 

Ring NOW for details of the 

new MSX 
021-449 6437 

LIGHT TO 
THE POINT 

SPECTRUM 48IL COMMODORE 64 

£17.25 
DRAGON/TANDY 

£11.50 
inclusive 

NO INTERFACE REQUIRED 

Discover the exerting world of creating your own 
graphics on screen 

The Tro|an Light Pen will draw boxes, circles, lines, 
freehand pictures, save and load pictures with full erase 
facility 

All in Hi-Ftes screen m any of 4 colours for the Dragon/ 
Tandy, 8 colours tor the Spectrum, and 16 colours tor 
the Commodore 64, 

For educational or leisure use 
dealer enquiries welcome 

SEND OFF TODAY -- 
AND YOU 
COULD WIN r&vjWgTJ 

Micro Computer Software & Accessories 
Send cheque/PO. to. 
TROJAN PROOUCTS 

166. Dertwyn, Dunvant, Swansea SA2 7PF 
Tel: (0792) 205491. 

Gremlin Graphics Ltd , Alpha House. 10 Carver Street 

Sheffield SI 4FS Tel: (0/421 75 *423 



AMEPLAY 

SPECTRUM 

BOUNCING BERTIE 

It was inevitable we should get 
the micro equivalent of the 
K-TEL all-time greats. Espe¬ 
cially as the bumper Christmas 
season looms large for software 
houses trying to make a crust. 
Power Software is not in the 
K-TEL league but its latest 
'Budget Series’ illustrates the 
trend. For £3.50 it can sell two 
well-proven game types, so 
what chance do new games 
have? 

The Power Software Budget 
Series packages Bouncing Ber¬ 
tie and Eskimo Capers on the 
one cassette for the 16K and 

48 K Spectrum. Bouncing Bertie 
is a variation of Q’bert which 
was very popular a year or so 
ago. It's low on excitement and 
impressive screen action, and is 
more of a strategy game. 

The idea is to jump up and 
down filling in the tops of the 
cubes on a pyramidal structure 
while avoiding the bouncing 
balls and snakes. You can land 
on a disk to get back to the top of 
the structure. 

Bouncing Bertie is frustrat¬ 
ing to play at first, but becomes 
more likeable as you get more 
successful. In Gameplay jargon 
we could call this the 'familiar¬ 
ity threshold factor’. Resistance 
to high FTF is probably one of 
the main reasons derivative 
games tend to be popular with 
the game player: when you 
know how to play a close 
relative, you can play it with 
effect more quickly. 

Its companion, Eskimo Cap¬ 
ers also has a familiar feel to it. 
A maze of snowmen can be 
pushed about by the terrified 
Eskimo to block or eradicate 
what appear to be cold-resist¬ 
ant pac-men, busy gobbling 
their way around the maze. The 
cast of characters become prog¬ 
ressively more voracious — 

COMMODORE 64 

CLUEDO 
A dastardly murder has been 
committed at Tudor Close. Dr 
Black has been done to death — 
but in which room, with what 
and by whom? Could Miss 
Scarlett have brained him with 
a candlestick in the kitchen? Or 
was the sawbones croaked with 
a rope by Colonel Mustard in 
the conservatory? 

Fans of the superb Cluedo 
board game will need no intro¬ 
duction to this famous assemb¬ 
lage of would-be murderers, 
locations and murder weapons 
in this authorised implementa¬ 
tion. 

The program allows up to six 

participants. Any of these can 
be the computer playing at one 
of three skill levels and using 
elimination, deduction and a 
limited set of clues, the player 
should try to be the first one to 
solve the murder mystery. Not 
only ’whodunnit’ but also 
’whatdunnit’ and 'where- 

Three random due-cards de¬ 
noting the murderer, weapon 
and room are first removed and 
the remaining cards are dealt. 
Each player gets the opportun¬ 
ity to throw dice and move 
round the ground floor of the 
house. Once in a room the 
player can suggest the solution, 
the intention being to identify 
which cards are still present. 
All the information (canis, dice. 

boards etc) is displayed and 
handled as appropriate by the 
computer. 

Whether you prefer the board 
version must be a matter of 
taste but there’s no doubt in 

mind that his official imple¬ 
mentation is first rate. It re¬ 
mains faithful to the original 
while adding a few neat touches 
of its own. I especially liked the 
theme tunes for each character. 

SPECTRUM 

ENDURO 
This is a hypnotic game, repli¬ 
cating many of the qualities of 
fast motorway driving. Playing 
it for more than 20 minutes 
confuses your eye, frays your 
nerves, and makes you sweat. 

The object of Enduro is to pass 
as many cars as you can during 
a day, a night and a morning of 
an endurance race. The player 
has a 'bird’s-eye’ view of the car, 
and mountain ranges and com- 
peting cars looming ahead. 

Conditions change as you 
charge along. One second 

meandering lazily in front of 
you and cars being overtaken at 
a satisfying rate, the next 
you’re confronted with sheet ice 

and a commensurate loss of 
driver control. Then night 
draws in — tail-lights are the 
only indication of your looming 
victims. 

Eventually, time runs out 
and the game's over, unless you 
pass the requisite number of 
cars, at which point you move 
up to a harder level where there 
are more cars to pass in the 
available time. 

Trying to occupy the same 
piece of track as another car 
causes an immediate loss in 
your performance rating. The 
penalty for hitting the side of 

COMMODORE 64 

MR ROBOT 
Beyond Software has released 
what I consider to be one of the 
best platform and ladder 
games. 

On feature alone makes Mr 
Robot stand out from the crowd: 
the ability to design and confi¬ 
gure your own screens, and if 
you’ve bought the disk version 
you can even save them for 
future play. The design option 
features a wide range of compo¬ 
nents. Each component is 
shown as an icon — simply 

move the cursor to one you like, 
press the fire button and hey 
presto, you can replicate that 
component anywhere on the 
screen. 

Now to the game. You have to 
guide a walking, climbing, 
leaping robot around the 
screen. Passing over every pow¬ 
er pill (shades ofPacman!) lying 
around. To speed the journey 
there isjust about every mecha¬ 
nical aid going, all available for 
Mr Robot’s use. There are lad¬ 
ders, lifts, treadmills, greasy 
poles, magnets, transporters 
and sundry elevators. 

Hazards include plunging off 

the end of a platform, bombs 
which start spluttering when 
touched, then explode a few 

seconds later, and alien fire. Mr 
Robot can surround himself 
with a protective aura by grab¬ 
bing one of the many energiser 

hatching snow de vi I eggs, danc¬ 
ing snowmen etc. 

There are two complaints. 
Without joysticks, you’re ex¬ 
pected to manipulate the 
6,7,8,9 and 0 keys for left, up, 
down, right and push/crumble 
respectively. Surely Q and A etc 
would be easier? 

Another drawback concerns 
the persistent tunes. Even with 
five they still get tedious — no 
wonder the hatching snow devil 
eggs have such nasty personali¬ 
ties. 

Two good versions of old 
games — good value. Im Scales 

Rati** 8 10 
Price £3.50 
Publisher Power 
Software 
0384-370811 

the Reverend Green’s is On¬ 
ward Christian Soldiers while 
Miss Scarlet’s is Gone With The 
Wind! The graphics are a de¬ 
light. 

There are drawbacks, and 
having to ask other human 
players to look away when your 
own data is being displayed is 
one of them. 

Overall though, this is an 
excellent implementation of a 
classic board game, and a su¬ 
perb blend of the old with the 
new. Bob Chappell 

Rating 9/10 
Price £12.95 
Publisher leisure 
Genius 
01-935 4622 

the track or brushing another 
car is having half a dozen 
competitors pass you. The best 
tactics seem to be to go flat out 
and take the collisions in your 
stride. 

Enduro is a compelling game 
in small doses. The graphics 
aren’t brilliant — certainly 
nowhere near Pole Position or 
Full Throttle. Ian Scales X Rating 7 10 

Price £7.99 
Publisher Activi¬ 
sion 

i- 0628-2448_ 

There are 22 inbuilt screens 
and you can start on any one you 
like. Each one is tougher than 
the last. Music and sound 
effects are good. A freeze-frame 
facility lets you get your breath 
back or have a cuppa. 

An excellent game, stimulat¬ 
ing and challenging. The do-it- 
yourself design feature is a 
great bonus. Mr Robot is a 
winner. BobChappell 

Rating 9 10 
Price Cassette £8.95, 
disk £11.95 
Publisher Beyond 
Software 
01-837 3699 
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RPHE 
NEVER LOOK BACK 

the new name 
in Software! 

Superb software for 

ORIC-1 /ATMOS, COMMODORE 64, 

SINCLAIR ZX-SPECTRUM, AMSTRAD, MSX 

Write or phone for details of 
latest releases. 

Program Authors: Send us your latest 
software for evaluation and 
perhaps make your fortune! 

Orpheus Ltd., The Smithy, Unit 1, Church Farm, 
Hatley St. George, Nr. Sandy, Beds. 

Tel: Gamlingay (0767) 51481 

Dwltr Enquiries Welcome 

For a better image 
The Sinclair QL gives you the best in 
micro technology. So why entrust it to a 
screen that cannot match this? 

A blurred, incomplete or fuzzy image 
can ruin even the best program. Not to 
mention the strain it may put on your 
eyes. 

Now, we can offer you the momtor to 
match the micro. 

The Prism QL14 colour monitor has 
been designed to meet the exact needs of 
the QL. 

It gives you clear, pin-sharp graphic 
images, and the ability to display the full 
85 column text available on the QL. 

And the light-weight Prism QLl4 is 
fully portable, incorporating a retractable 
handle and is provided with the necessary 
connecting cable. 
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So ftlife 
NUMERIC KEYPAD 

for the 

3V275V4" WINCHESTERS 
FOR 

GEMINI/NASCOM 
AND 

SUPERBRAIN 
COMPUTERS 

SVi■ 10 MB VERSION £1295 + VAT 
(Other capacities/sizes available) 

BBC MICRO Tel: (0245) 57575 
for further details. Securicor delivery. 

Back up support and HP forms 
available. 

iQRTfW 
29 Beeches Road, Chelmsford, Essex 

CM1 2 RX 
VAT No. 407 0905 74 

picture this 
At only £199.99, the stylish QL14, 

finished in matt black and including a 
detachable anti-glare glass front, ensures 
that you get the best from your QL. 

So for a clearer picture simply speak to 
your local dealer. 

After all, it’s not only the image on 
your QL that’s at stake. 

TECHNICAL SPECIFICATIONS 

Number of columns . ..85 
Tube. ...90° 14' (34 cm “V”) self- 

converging colour tube 
Video Bandwidth. ..12 MHz 
Shadow-mask pitch... ..0.63 mm 
Direct RGB input .... ..5 volt pp into 390 ohms 
Dimensions. ..375 mm wide x 375 mm high 

x 390 mm deep 
Weight. ..12 kg (26 lbs) 
Country of origin. ..UK 

IVism Microproducts Limited 
Prism House, 1K/29 Mora Street 
Citv Road, London EC1NBT 
Telephone: 01-253 2277 
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. I 
Please send me my personal copy of Crypt of 

the Dragon' by return of post. I enclose £7.95 

per copy. 

Cheque/Postal Order No. 

Made payable to Spellbound’. 

ADDRESS 

.Pott Coda. 

Dnra inrUirlos nn«t and nar-kina. _ _ 
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EXTENSIONS 

■ Simon Williams tries out a suite of 11 utilities called 

Disc master which Beebugscft hopes will prove top of the pops with users. With the paltry number of five 
names allowed per disk, the 
infamous 'Can’t extend' error 

and numerous other little quirks Acorn 
was generous enough to include in its 
DFS, BBC users with disk drives need all 
the help they can get. Enter Beebugaoft 
with its suite of utilities costing less than 
two thirds of the usual market price. 

Features 
Discmaster is a suite of 11 utilities 

which can certainly ease the intelligent 
use of single or double drives. Each 
routine in the suite is preceded by a neat 
header display and may be used repe¬ 
atedly once loaded into the micro’s 
memory. The main menu is loaded on 
booting the disk. Figure 1 shows the 
options it contains. 

Each routine is written mainly in 
Basic, and most are used directly from 
the main disk. The Move down, Overlay 
and Disk menu programs, however, 
need to have routines attached to each 
user program. 

In use 
The search and edit routine is really 
two separate utilities. Search will hunt 
through a specified range of sectors and 
tracks for a given ASCII string, which 
will then be displayed with its first 
character highlighted. Edit allows you 
to roam at will around your disks and 
alter locations byte by byte. 

Examine and recover offers a secon¬ 

dary menu with options to examine and 
recover sectors of a corrupted disk, 
resave the recovered file and change its 
load and execute addresses. For anyone 
who has had valuable data lost through a 
disk crash, this utility may warrant the 
cost of Discmaster in itself. 

The Move down routine allows any 
disk program up to asaoo bytes long to be 
shifted down to a specified address (page 
boundary only) and executed automati¬ 
cally from there. Basicand machine code 
programs may be handled, but the new 
version of the program, with the Move 
down routine attached, has to be ’run. It 
is therefore important to keep an 
original copy in case alterations need to 
be made. 

The Disk menu utility may be copied 
onto any user disk. File names are 
entered into the menu routine and 
allocated to a particular directory, 
depending on the type of program. The 
menu is then available directly by 
pressing shift and break, and each 
program may be called by typing its 

associated letter. 
Since the dual catalogue utility allows 

up to 61 file names per disk surface, it 
seems odd to restrict the menu display to 
only 51. 

The Disk indexer is potentially a very 
useful facility, as it will automatically 
index up to 255 disks and search for a 
given filename. I say 'potentially', as 
there are two problems with the way it 
works. First, the routine has to be called 
from the main menu, meaning at 
least two disk swaps on a single disk 
dri ve, before you can get at the fi le you’re 
after. You should be able to copy the 
program to another disk. 

Figure 1 
A Disk sector search edit 
B Examine and recover 
C Move down routine 
D Disk menu 
E Disk indexer 
F Tape to disk transfer 
6 Link utility 
H Overlay 
140/80 track expander 
J Dual catalogue utility 
K Disk formatter 

Second, the indexer will not auto¬ 
matically index a disk with a dual 
catalogue. It is not even possible to swap 
catalogues manually from within the 
indexer. 

Instead you have to save the index, 
load the offending disk and swap its 
catalogue, load Discmaster and run the 
indexer, load the disk containing the 
existing index and then reload the disk 
whose catalogue you wish to index. Not a 
quick procedure. 

The tape to disk transfer routine will 
take up to 28 named fi les (or al 1 those on a 
given cassette), and automatically 
transfer them to disk. It will not copy 

protected disks and you will need a tape 
recorder with motor control. For those 
upgrading to disk, this routine could 
save a lot of time. 

The Link utility is designed to allow a 
programmer to keep a library of useful 
functions and procedures which can be 
called from disk and incorporated into a 
program under development. This 
allows a very' modular, structured 
approach to be adopted when program¬ 
ming. The format of command recog¬ 
nised by the link utility is: 
xx reminclude (space >< module name) 
where the module name is the file name 
of the module you wish to link. If you 
write programs which make repeated 
use of the same elements, then Linking 
them could well speed things up. 

Overlay may initially look much the 
same as the Link utility, but is in fact 
designed to overcome the memory res¬ 
trictions imposed by the Beeb when 
running the DFS. Areas of memory may 
be dynamically overlaid with new 

sections of code, thus effectively raising 
the length limit to the size of disk used 
You need to know what you’re doing, but 
full instructions for the technique are 
provided in the manual. 

The 40/80 track expander is very 
useful to those upgrading from one type 
of disk drive to the other, as it will 
expand any disk without disturbing its 
contents. 

The Dual catalogue utility will set up a 
second catalogue on the disk, allowing 
more individual files to be kept. If the 
disk is less than half full, and the 
catalogue has more than one file name 
left to allocate, a second one may be set 
up without disturbing the files on the 
disk. The catalogues may then be 
swapped using the *over command. 
This takes an appreciable time and the 
new catalogue is compacted each time it 
is swapped. This can be annoying, as it 
may increase the number of 'Can’t 
extend’ errors. 

The last utility is a disk formatter. 
This is quite slow in operation, but does 
retry up to ten times on verifying a faulty 
track. 

Verdict 
Overall, Discmaster offers some very 

interesting facilities, but these have not 
been integrated sufficiently. The 
awkwardness of using a disk suite has 
not been outweighed. But for the money, 
it’s not a bad try. y 
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DM Drive for BBC Mitsubishi 400K 
40 80 track switchable. single disk 
drive with over £1.000 of software on 
disk and tape, all for £300 Tel 06827 
69152. 
BBC ■ DFS Acorn disk drive, View 
ROM chip, software £60. books £30. 
very new Total value £890, bargain 
quick sale. £600ono Tel: 01-952 3891. 
I wwM Mm ■ pen pal with a BBC' Micro 
who likes to program rather than play 
games Paul Sherman, 3 Kunwick 
Cottages, Run wick Lane, Farnham, 
Surrey. 
BBC Teel 
£20, Watford Electronics 
ROM (original) n.b. not the complete 
DFS kit-£23 Microware dual lOOK’s. 
£225 ono Tel 0227 751100. 
BBC Medal B with leads and software 
iPole Position etei Also lYNX 118K 
with leads, manual and literature. 
BBC-£280, Lynx £80. both £350. Tel: 
Julian on 0773-813198 
BBC B 1.2 OS. Basic II. Acorn DFS 0.9. 
100K disk drive with pau, 80 col D M 
printer, manuals, cables and utilities 
disk. £500 Tel 0705-463793 even¬ 

ly. 1 2 OS ♦ data recorder and £100 
worth of books and software, excellent 
condition. £300. G. P Hart. 92 Car- 
field, Skelmersdale, Lancs. Tel: 
33045 
BBC B 1J OS, Torch Z 80 disk pack, 
software, monochrome monitor. 
Epson RXSOf FT printer, mint condi¬ 
tion. £1.200 Tel Slough 42117 even- 

BBC* dsaMe sided dual disk drive with 
integral power supply for sale, com¬ 
plete with utility disk and manual, 
£250 Tel 070 487 2137 
BBC adventure Metis* have you prob¬ 
lems to be solved or solved problems? 
Write to 112 Stockley Road, Barm- 
ston, Washington. Tyne and Wear, 
enclosing SAE. 
Acorn Electron games, books, maga¬ 
zines, leads, total cost £250, sell for 
£150. Tel: 01-398 2513 
BBC Cheetah Speech Synthesiser, boxed 
with instructions and tape . £6. Also 
Philips personal stereo and extension 
speakers, £18 ono Tel: 0592 757580 
after 6pm. 
BBC Model B 1 20S, 7Mi months old. 
Forth, Lisp tapee, books, magazine*, 
software Reasonable offers please. 
Tel: Cumbernauld 26664 after 7pm 
BBC Modal B — £330. dual 40 track disk 
drives with psu. 16K RAM card 
ifaulty). Tel Mike 01 949 0120 after 
7 00pm 
BBC B I 2 OS, Basic II, ten months old, 
lota of software, £300. Acorn Atom. 
12K RAM. 12K ROM. £50 Tel: Carl 
01-946 1009 
BBC B. software and Cumana double 
disk drive, all as new, £600the lot. Tel: 
Wendie Pearson. 01-251 6222 (day) or 
385 5817 (eves). 
WM reap Revox A77 HS stereo recorder 
with built-in 10 Watt amps (Mark I Vi, 
value £400, for BBC B 32K 
computer ♦ peripherals? Tel: 0346 
24208/24994 
Acorn Electron, still under guarantee, 
plus books and many game*. £ 160 ono 
Tel: Chris 01 459 0967 after 4pm 
BBC Compatible 200K SOT disk drive, 
cased inc leads, vgc, £85 ovno Tel: 
01 -699 3426 evenings. 01 -4865811 ext 
6535 daytime 
BBC ROMs, all originals. Wordwise 
imanual ♦ tape). Mas* Macro Assemb¬ 
ler disk. KMON machine code editor 
debugger All £22 each ono. Tel: 0592 
757580 after 6pm 
Acorn Atom ~ - 12K. colour board. Forth 
soft VDU Word Tutor, game*. £80ono 
Tel: 0742 365699 evenings 
BBC system, Hobbit, Microdrive, zero 
memory, Acorn speech, printer. Word- 
wise, five other ROMS, sidewise. 
Joystick, £800 ono Write to M. R. Hoe, 
19 Wainfleet Road. Skegness. Line* 
BBC Uft dual 100K disk drive for sale. 
Also £1.000 worth of software, dust 
cover, and disk manual Offers o 
£300 Tel: 0227 458529 
BBC MsAsli B for sale c/w manual, disk 
filing system, interface, utilities disk, 
many business and games programs 
Coat new £600 ♦, £450ono. Tel: 01 299 
1640 or 063-081 331 

PCN Billboard 
(leased 12 OB chip for BBC. easy to fit, 
suit induvidual or retailer only £5. Tel: 
Mendlesham 7130 evenings. 
For BBC single DS/40T 5V«' disk 
drive I200K) in dual case with power 
supply, box ofdisks including utilities. 
£200 Tel: High Wycombe 451103 

CsmpisM Acars Of* chip set or BBC with 
fitting instructions. £70. Tel: High 
Wycombe 451103 evenings 

Budget. Roland game. £295. Tel: 
Bury-St-Edmunds 60769. 
Atari 6O0XL • 1010 recorder + joysticks 
♦ software including Donkey Kong + 
Atari basic books. All boxed as new. 
£140 Tel: Frodsham 10928) 33697. 
great for Xmas. 
Amstrad sw ap or sell. All boxed. Gems 
of Stradus. Message Andromeda, 
Ghouls. Codename Mat. Haunted 
Hedges. Roland Cava*. Sultans Maze, 
etc/rel: Sevenoaka (0732) 452867 
Aantrad CPC 4*4 2 months old. Toshiba 
music centre. 25 watt* per channel 
Exchange for Commodore 64 soft¬ 
ware Tel: (0900) 65614 or (0900) 
61542 
CaMag Aawtrad users. 1 would like to get 
in touch, Julius Asante-Siaw, 5 
Sleaford Close. Bury. BL8 1XF. Grea¬ 
ter Manchester 

graphics are moved and created, with 
screen detection in assembly on the 
electron. Scott Sam ways. 146 Mill- 
field, Creek moor. Poole, Dorset 
BBC B1 JO* basic 2 + cassette recorder, 
leads ♦ 2 joysticks, lots of software, 
books + magazines All hardly used, 
£300. WriteDerekFrancis, 12Exeter 
House. Hallfield Estate. London W2 
mL 
BBC Software original i latest titles 
including Frak, Pole-Position, Foot¬ 
ball-Manager. over 50. from £2 each. 
Tel: John 0744 817787 
BBC dot matrii IP VI1 printer with 
connecting lead, ideal for luting wp * 
c, £99 ono. Seen working in Southend. 
Tel: John 0702 341505. 
BBC B for sale, perfect condition, some 
software, many magazines, book*. 
£320 ono Tel: 01-221 4372. 

Amstrad CPC 4*4 software for swap or 
sale at half price Tel: Dean at 01-452 
5570 (after 5 30pm). 
Amstrad roftware for sale. £5 each or 
swap l no copies): Manic miner, Code- 
name Mat. etc A Hagger. 60A Hartoft 
Road, Hull HUS 4LL 
Wanted pen-pal with Amstrad CPC 464 
to swap ideas, also swap Codename 
Mat Tel: Mark on 01-529 4357 after 
4.30pm._ 

Atari 400, Basic cartidge, cassette 
drive, software, books Ideal for Xmaa- 
£100. Tel: Gravesend (0474) 533429 
Atari AOOXL. cassette deck, over £1.000 
of software, excellent condition, i 

___ipea, all origin¬ 
als. over thirty to sell Cassettes and 
disks from £5. ROMs £10 Tel 0786- 
73599 
Atari Trah-BaR, never used, boxed. £14 
ono Also swap disk games Tel: 
022-029 830 7-9pm (West Wrattingi 
Atari 40* with rull-stroke keyboard, 
Basic and manuals, 2 joysticks and 
Missile Command, good condition, 
onh^pO Tel: Lee Knight, Orpington 

Atari VCS. im maculate condition. boxed 
as new. including Combat and Space 
Invaders. £30 ono Tel: Southend 
(0702)549042 
Bread sew FBgtrt Simulator B tar Atari to 
swap for Electronic Arts Music Con¬ 
struction Set or Adept or sell for. £25. 
Tel: 01 459 2100. 
Wastad Atari 10SB disk drive DOS 3. also 
Atari 1025 80 column printer. Tel: 
Medway (0634 >253 490 
Atari 400 4*K for sale. £120 including 
two cartridges and the Basic lan¬ 
guage. or swap for Atari disk drive. 
TelMark on (0495) 247328 

Impossible 
tails. 

‘ price Amstrad games! 
itoiana on uie Ropes. Hunter Killer, 
Spanner Man. only £4.50 each. Mr S. 
Y Law, 36 Church Street, Littlebor- 
ough. Manchester 
Ametrad Coach* Basic Guide. £11 JY-1 
Joystick. £8 10 Blank Artisoft casset¬ 
tes. £3. Two weeluold.all boxed Mr.S 
Y Law. 36 Church Street. Littlebor- 
ough, Manchester OL17 8AA. 

Atari VCS 10 tapes. 1 year old, in good 
condition. £ 110 ono Call 01-948 2739 
after 6.30pm weekdays. 
Atari 400 16K recorder. “ 

new. still boxed Perfect Christmas 
gift. £500 new. £210 ooo Tel: (Droo- 
field 10246 414966 

ic II (alone worth £50), games and 
manuals, everything, £ 130 ^Tel: Mark 
on 0639814188 
Atari Teach TahM wanted with software. 
Tel: 0606-882670 

i £100.ye* 
in 061-485 

__for sale, no pirates. 
include Preppie II. Adventure land. 
Miner 2049er etc. Also some manuals. 
Tel: 0282 72799 after 6pm Aak for 

Wsetsd Atari BOO. Tel: 0904-791067 
after 6pm. 
Atari 400 (44KL manual, two joysticks, 
no Basic cartridge, sell for £100. Tel: 
David after 10pm 01-948 6654 
Atari vgs, excellent condition, hardly 
used, contains 2 joysticks, mains 
adaptor and 3 games: Centipede, 
Phoenix. Pacman, £50. Tel: 9t Agnes 
3383 i Cornwal 11 after 6 30pm 
Swap RaMgh Arena in good condition 
foranAtari 1010 cassette recorder and 
two cassette games to go with it. Tel: 
Roger 01-854-4118 
Atari 1050d isk drive, £130,822 printer. 
£100 Macro assembler 48K disk. £10 
and others Don't delay, ring today. 
Tel Buckley 547323 
Atari Software to sell : Tigers in Snow, £8, 
Miner 2049er-£10, Colossal Adven¬ 
ture. £5. Jet Boot Jack. £5. Slime. £4 
Tel Chns on 01-550 0806. 
Atari earner wishes to swap games on 
disk or cassette Tel: 0582 607946 

Atari 1020 colour plotter for sale. £86 
ono. 20.40.80 Columns or graphics in 
four colours, paper and pens as for 
Tandy .One plotters. Tel: 0903-42013 
Atari BOOL, plotter 1020, recorder 1010 
joysticks, top games, everything still 
guaranteed, all for£290 or will split. 
Tel: Slough 74901 
Wsated Atari waaual for thermal 822 
printer, also wanted Atari disk drive, 
any make/condition considered. Tel: 
01-6841151 
Atari 400 16K almost new plus two 
joysticks. Basic cartridge. 410 recor¬ 
der also Pole Position, Star Raiders 
pi us more. £ 180 negotiable. Tel: Simon 
01-4355925 
Atari cateeM* isftwsrs. Sham us (not XL), 
£10, Airstrike £5. Curse of Crowley 
Manor £10. Gypsy £7. All originals 
Tel: Matthew on Newhaven 513671. 
Atari 600X1 colour computer plus joys¬ 
tick and Dig-Dug cartridge game, 
worth new £ 120. sell for just.£70 ooo. 
tel: Upminster 28228 (evenings only) 
Atari Nth software, boxed. Database, 
family cash flow, £10, word processor. 
£18, games Cboplifter. Bandit*, etc. 
£8. cassette recorder. £18. Tel: 01-366 
4299 evenings 
Atari 400 • 410 recorder,joystick ft lota 
of software including Zaxxon. Lone 
Raider. Encounter. Preppie. Bargain 
offers. Tel: 0904 791067 

Atari rids* gam* and 7 cartridges, all 
boxed. £80 ono. Tel: York411536 after 

Atari software for sale or swap, tape or 
disk I have 300 titles on offer Tel 
021 -742 3410 after 6pm. ask for Mark. 
Atari Date. etc. for sale: 800XL, 1050. 
Atari writer, Printer Driver. Printer 
Interface, all in mint condition, for 
detail* and prices Tel: Quorn 0509 
413745 (evenings). 
Beet sum want to exchange an Atari 
400plus 410 recorder and software for 
an Atari 600 etc. If so, Tel: Simon on 
01-435 5925 
Saptr bargain! 64K Amstrad CPC-464 
with colour monitor for only £ 100. 
£100. Tel: Damian or John — ' 
7452, worth £360 boxed. 
Atari Software for sale: Star Warrior. 
Star Trek, Galactic Chase, Dreppie. 
Caves of Death. £5 each or £20 lot, all 
original, tel: Canvey 696601. 
Atari 40* 16K + Basic + recorder ♦ 
software + joysticks As new. all 
boxed, perfect Christmas gift, coat 
£500 new. accept offers around £210. 
Tel: Dronfield 0246 414966 
Atari disk drive wanted, any make, any 
condition considered Also software 
for sale or swap Tel: 01-584 1151. 
Atari 400 48K typewriter keyboard. 
Atari programmer recorder, (410) 
joysticks. Basic cartridge, 
and several games. £135 
Marlow 71331 

Commodore 
• toaell/swap, 

send lists to EJ Yearly. 26 Vicarage 
Lane, Bovingdon, HertsHP30LP Tel: 
Eddie on 0442-833820 
lets *1 software all originals) for 
CBM-64 and Vic 20. For large list 
please send sae to John Keogh. 30 
Highwood Avenue. Finchley. London. 
N12 8QP 
Vic-20 16K RAM C2N, recorder. Intro¬ 
duction to Basic 1. joystick, books. 29 
games everything still boxed. Worth 
£250. tell £120 ono Tel: 01-573 3185 
after 5pm. 
C owe Sere *4 liacstlsad software 
wanted urgently. Tow suit children 
from ages 3-9. Tel: Peterborough 
10733161685 

IB C2N, i 
rj» ♦ cartr __ 

ono. TeL Brian 
7072366. 
Vic-20 users swap Pirates Cove car¬ 
tridge by Scot Adams Adventure 
series for two good games I tape) or one 
cartridge Tel: 0222 498870 after 
5.30pm. 
Cseaasdore 64 tsftwar* wanted to swap, 
many titles available, write with list 
to Mick Granger. 146 Andover Road. 
Bestwood. Nottingham NG5-5GA. 
Vic-20 software for sale, titles include 
Aztec Challenge. Jelly Monsters, 
Krazy Kong, worth £200, £60 ono May 
separate from 50p Tel: 0279-812459. 
0*4 Easy FBs disk only £30 < RHP £50). 
With manual and in original packing, 
perfect condition. First caller secures, 
no offers. Tel: Steve 0474 67326. 
Csawasisra BPS 801 printer for CBM 64 
and Vic 20. VGC. hardly used, new at 
Christinas, sti 11 under guarantee, only 
£150 Tel 021-427 8753 after 4pm 
Vk 20 16K RAMpack 'switchable). 
machine code monitor, super expan¬ 
der. over £60 software, complete with 
disk drive and MPS801 printer, £350. 
Tel: Coventry 594660. may separate 
Vk20,CBM*4; louofexcellent software 
for sale. List available graded by 
quality. Please tend SAE to John 
Keogh. 30 Highwood Avenue. London. 
N12 80P 
Csmmodsf* *4 and Spectrum games to 
swap or sell: Summer Games. Sher- 

_Full Throttle, plus more 
Tel: Simon on 01-731 3194 
Vk 2* includes switched 16K. CRN 
recorder, Vic Revealed, PanPCN 60 
programs, listings. Gorf. Avenger 
cartridges. Arcadia. Star Defence ft 
other* Value.£250.sell£120ono.Tel: 
051-489 4966 
Vk 2B starter pack 16K, switchable 
Quickahot joystick, over 75 games, 

. Sell for £125 ono Tel: 

further di 
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Commodore 
Me 29 home microcomputer and casset¬ 
te, book*, assorted games and tape, 
■till boxed and hardly used. £80 ono. 
Tel: Gravesend 27476 (Kent;. 
Vic-20 computer, C2N cassette recor¬ 
der. Introduction to Basic Part 1.16K 
RAMpack. software joystick, books 
Bargain at £130 ono. Genuine reason 
for sale Tel: Flitwick 714999 
Commodore 64 software for sale or swap 
— Twin Kingdom Valley, Cavelon, 
Mr Wimpv. Scuba Dive, Beach-Head, 
Johnny Reb. Gilligans Gold. Colossal 
Adventure Tel 0506 43292 
Vk 20 Vic Mon‘ machine code monitor 
cartridge for sale. £20 Also sell or 
swap Pirate Cove Adventure car¬ 
tridge. £5. Tel: Whitburn i Lothian*) 
0506 43292 
Vtc-20 computer C2N cassette deck, 
manuals and leads. Also loads of 
magazines, software and some books 
Offers around £85 Tel: Canterbury 
(0227)458529 
Svwp Commofkx _ _ 
English software disks and tapes 
Send list to: Stuart McCrae, 14 Lister 
Crescent, Fairfield. Liverpool. L7 
0HP 
CBM 64 Software wanted to swap or sell 
Send vour list for mine Tel: 01-472 
2725 ask for Darren 
Coaanodore software to swap, have over 
£500 worth of software Many Amer¬ 
ican title*. Tel: 021-444 0324 evenings 

PCN Billboard 
Drags* 64. brand new. unwanted gift. 
£120. Tel: Staines 57818 
Dragon srtgtesli all reduced, including 
Donkey King. Pettigrews Diary, Buz¬ 
zard Bait. etc. Value £136. Buy lot for 
£80. free Dragon data joystick tel: 043 
871 4945. 
Drags* 12 with books and software. 
£75 Tel: Doug on 01-461 2890 (even¬ 
ings). 
Drags* 12 with 2 joystick* and over 
£ 100 worth of software, also books and 
mags^only £100 ono. Tel: Bristol 

Drags* 32K computer, hi res cartridge. 
2 joysticks, printer cable, 3 books. 
Dream cassette. 2 tapes Ideal Xmas 
present. £95 Tel M J Swanson on 
(0790)52120. 

64 with joystick, dustcover, 
m-Dias. monitor * books 
£140 Tel: Brian 01-888 

8101. 
Drags* 12 excellent condition. 2 joys¬ 
ticks. 40 game*. 20 Dragon magazines 
+ books.1130ono PhilipBradbery. 17 
Phelps Close, West Kingsdown. Nr 
Sevenoaks, Kent Tel: West Kings¬ 
down 047485-3192. 

___re(ll tapesi it- 
ing Defence Force, Frankins Tomb. 
Operation Gremlin, book and alterna¬ 
tive cassette cable Boxed and under 
guarantee. £96 Tel: Cambusnethan 

-w J < H I 
48M Oric-l excellent condition, boxed 
with manual and leads, only £70. Tel: 
01-570 9329 (eves) 
Ortc-l 16K. BW TV. cassette recorder, 
£45 of software. £55 of books, ten 
editions of One Owner, special lead*, 
open to offers Tel: 01-699 5354 
Oric-l/Mams Speech synthesizer for 
sale. Cost £34. will sell for £20ono Tel: 
Sunderland (0783) 285814 after 6pm 
Swap Ortc Mm** 48K 2 month* old 
software still boxed, worth over £200 
new for CBM64 or sell £120 Tel: 
Watford 25566 

s Epson RX80 ft printer in good 
_ion Will pay. £190 Tel: 
Richard, anytime on 01-236 6640. 
Stack light psa and game - Concentra¬ 
tion, unwanted gift for CBM 64 Both 
Boxed with instruction manual. £20. 
Tel: 061 7889764 
- ... BBC 

Peripherals 

only Please have list ready / 

C8M64 Easy script 'O' Level History, 
Maths II, Revelation Pyramid, Flight 
Path 737. Cosmic Cruiser, all origin¬ 
als £50 the lot Tel: 051-423 5493 after 

pIt $032, accessories and 100'* of 
programs, tool kit Exmon Arrow 2nd 
character set chip, books, cassette, 
cover, for sale. £395 ono. Tel: Geoff 
01-977 2346 
Vic 26 games tapes. £2 each. Myraid. 
Cycons. Starquest. Subspace Sinker. 
Starship Escape, The Alien, Alien 
Blits, Amok, Mission Impossible. Tel: 
Uxbridge 568911 Middx) 
Wanted CBM 64 disk software business 
educational Please sent your list to: 
Mr Miller, 31 Greerwav Road, Wid- 
neas, Cheshire WAS 6HE 
Csasasooet 64 software to swap or sell 
over 120 titles available. Send list to 
48 Moseley Rd. Burnley Lancs. Tel: 
0282 23738 after 5pm 
W: 20 + C2N recorder, introduction to 
Basic (1*2). £50 of software, excellent 
condition, still under guarantee, 
offers? Tel: 01-670 0847 evenings and 
weekends_ 

___Dragon Tamer. 19 
commercial games including 12 Mic¬ 
rodeal games. Danger Ranger. Frog- 
ger 3. Cuthbert* Will not separate, 
£30 Tel Bracknell 485531 after five 
Dr«*a 32 2 Joysticks, adventure 
games. Ring of Darkness, Gndrunner. 
+ more, books, user magazines. Dra¬ 
gon World magazines, all lead*, still 
boxed. £130 ono. Tel: 01-9031770after 

Cheltenham (0242^MO^f 
Swap Oric Atmos 48K. 2 months old, 
software, still boxed, mint condition 
for CBM 64 or sell for £120 ono. Tel: 
Watford 255 65 
Oric Atoms 4HK. boxed unused. Guaran¬ 
teed with £100 books, software, prin¬ 
ter lead iReplaced by BBC). £130 ono 
for rapid sal*. Tel: Buckland Newton 
03005344 
Oric Atm** 48K. about £30 software 
including 2 pass assembler A monitor, 
also printer cable worth £ 15, just £ 140 
or nearest offer Tel: Totnes (0803) 

Oric 48K, ideal Christmas gill, tape 
recorder, programmable joystick in¬ 
terface. Quickshot, 5 Oric Owner 
mags, over 25 games and 6 books. Real 
Bargain at £115 Tel: 0243-787292 
0ric-l 48K. compatible casaette recor¬ 
der. over £80 worth of original soft¬ 
ware including; Zorgans Revenge. 
Xenon-1, Hobbit etc. worth £2004-. 
sell for £110. Tel: 061-794 2398 
40M 0ric-l with all necessary fitments, 
books, manual and program listings K"41 of game*, excellent condition. 

in at £100. Tel: Tackley iOxon) 
256 anytime. 
Wanted Modem or modem software for 
Oric 1.48K. Will negotiate price. Tel: 
J R on 0952 581 038 
Atmos 41* - £180 worth of software, 
including Hobbit, 5 Oric owners, 
books, all leads and boxed — every¬ 
thing for £ 140. Tel: (0242) 527210, ask 
for Matthew 

(pass MX-60 type 3 printer for sale. 
Centronics interface £175 ono Also 
parallel card for Apple £30 ono. Tel: 
Tony 01-578 7704 after 7pm. 
m SOW modem ZX Interface 1 and 
Microdnveforsale £100 the lot or may 
split Tel: Dundee 0382 25425 after 
7 pm 
Oretbsr IP-22 printer electronic type¬ 
writer RS232 interface fully portable 
plus power supply As new, £95 ono. 
Tel: Swindon (5793 46338 
Far salt 32 2102 memory chipa All new 
in bubble pack £32 ono the lot. Tel: 
Anthony 01-888 0839 
Wasted grass or sister monitor Must 
have at least two months guarantee. 
£40ono.Tel:0I-3112618 Will collect? 
Laam LXWdot matix printer Friction 
tractor parallel — RS232C interface 
80 CP§ Italics Super/Sub script 
Manual paper interfaces for CBM 64 
included. £125 ono Tel: Mark on 
04012-4676. _ 

AP100A printer with BBC 
cable. 4 spare ribbons, and paper 
Hardiyused — as new — £130 ono. Tel: 
Richard, anytime on 01-236 6640. 
Priater/Plattar MC P40 colour Oric prin¬ 
ter compatible with other computer* 
£86 ono Tel: Reading 0734-667966 
after 5pm. 
Apple Drive, joystick 2E. parallel printer 
card witn cable. Zenith monitor, 

x 40 games Quick sell £220 ono. 
a Apncot Tel: 01-952 3891 

_r..„ FI-60 printer with BBC cable, 
screen dump ROM and character 
definer. excellent condition, £315 ono. 
Prism modem 1000 with BBC cable. 
£55 ono Canterbury 751100. 
Alphacma 32 pn n ter, for Spectrum; £60; 
offers? Also Micro Speech. £20? ono. 
And DKTronics programmable joys- 
tic, £15’ Please, must aell. Tel: Ian 021 
550 3579 eves 
Stock SAJI for Spectrum four game* 
new. fully boxed £20 Also Sabre Wulf. 
£6,Sevenotheronginalspnces.£2-£5 
Write: Paul Sapeford, 17 Cradle Hill 
Rd, Seaford. E Sussex 

£200 ono. TeLO 

Eh 0 

printer cable + screen-di 
As new in box + paper, only £400. Tel: 
0256 27054 Basingstoke 
Kag* pse* serosa high reaolution moni¬ 
tor and W H Smith data recorder 
Hardlv used, as new condition. £110. 
Tel Macclesfield 612502 
ZswHk “n-monitor £80 (worth 
£100) Tel: 01-858 1782, London SE3 
Pair Ate quality disk drives, standard 
interface, excellent spec: SS/DD, soft/ 
hard sectored, plo data separator, 
manual, cable*. £200 ono. Tel: 0684- 
72917. 
0M1 MicroHm 82 A printer. Dot matrix 
120cpa, block graphics, parallel and 
serial interfaces, complete with lead. 
£150 ono Tel 078968080 
AGS cotour 14in Microvitec monitor. 
Apple compatible with matching case, 
resolution653(Hi * 585<Vi.excellent 

(original packaging i only. 
Tel: 0203 303784 

___10 FT srtetsr fitted RS232 
interface. £210 ono Plus Newbrain 
and Zenith monitor, with recorder 

inter cable, and software. £150 ono. 
01-9683516 

iM printer suitable for Newbrain 
with RS232 interface and Newbrain 
character set. Ideal price, under £150. 
Tel Workington3015and ask for Neil. 
BrotherEP-22 portable printer typewri¬ 
ter. 16-character corrections. 2K 
memory, simple editing functions, 
mains battery. KS232 interface, ther¬ 
mal plain paper, calculator. £70 ono. 
Tel Cooper on 01 -998 0354 
Prism Modem 1000 with cables, and 
Preetel software. £55 ono Canterbury 
751100. 
Skkwrs CPB0 printer in mint condition 
and still under warranty Sell for£180 
ono. Tel: Quorti (0509) 413745 even- 

Otsfc drive Siemens FDD 100-5B. 5V«'. 
SSSD. capacity 109K, excellent con¬ 
dition. £95ono Tel 0865 750600 (evea 
and weekends) 
AkaB keyboard for ZX Spectrum £30. 
software, The Quest, Rescue. Frogger. 
£3 each. Custom case for ZX81 £25 All 
prices ono. Tel: Gregor 041 9596125. 
Cam*** 100K disk drive for BBC. four 
months old. hardly used With cable*, 
utilities and manual. Excellent condi¬ 
tion. only £80 Tel Chertsey 09328 
62124 

— 80 columns hi-res 

rtterf^c Interface 1) inc RS232 cord + 
screen dump. Software is mint condi¬ 
tion New £300. sell £130 ono Tel: 
0272 684615 
M.dsmi Prism acoustic 75/1200. £20 
Maplin direct connect 300 300, built 
into push button Telephone. £50. Both 
with software for BBC Tel: 01-958 
6228. 
Caatroaics 730-2 dot matrix printer, 
normal expanded, compressed print 
excellent condition, lead and software 
for Atari. Bargain £100 ono Tel: 0623 
556432 Mansfield) Notto) 

Billboard Buy & Sell ^orm 
Free forever — from now on you can advertise your 
second-hand equipment and (almost) anything else you 
want for free in PCN. To place your Billboard ad, fill in the 
form on the left with a maximum of 24 words. Send the 

completed form to: 
Billboard. Personal Computer Mews, 62 Oxford Street, London W1A 

2HG. 
Note that we cannot guarantee that your ad appears in any 
specific issue, and that we cannot accept ads from 
commercial organisations of any sort. 
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PROGRAMMERS 

WE ARE LOOKING FOR TOP QUALITY PROGRAMMES TO MARKET IN THE 
UK AND ABROAD. THE PROGRAMMES MUST BE OF TOP QUALITY AND IN 
MACHINE CODE WITH GOOD GRAPHICS AND SOUNDS AND ORIGINAL 
CONCEPT. WE ARE LOOKING FOR PROGRAMMERS TO CARRY OUT WORK 
ON NEW MACHINES SUCH AS THE C B M 16 AMSTRAD AND M.S.X. 
WE CAN SUPPLY THESE MACHINES TO CARRY OUT WORK FOR 
MIRAGE WE ARE ALSO OFFERING £500 PRIZE FOR THE BEST PROGRAMME 
RECEIVED BY THE END OF FEBRUARY 1985 WHICH WE WILL DECIDE TO 
MARKET. WE OFFER AN OUT RIGHT PAYMENT OR 10% PLUS PAYMENT OR 
20% ROYALTIES. FOR MORE INFORMATION CONTACT THE SOFTWARE 
MANAGER HE WILL BE GLAD TO LISTEN TO ANY QUESTIONS YOU MAY 
HAVE. 

PROGRAMS COMING SOON 

THE COUNTS CASTLE 
COMMODORE 64 

£6.95 
CASTLE GREYSKULL 

48K SPECTRUM 

£5.95 

SALES MANAGER SOFTWARE MANAGER 
T.C. SAPHIER C.A. SAPHIER 

NOTE WE HAVE MOVED TO NEW PREMISES 
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TURBO 64 
COMMODORE 64 

Available from 
Good Reta/li 



FLYER FOX ®£ 
A 3-DIMENSIONAL PERSPECTIVE FLIGHT-COMBAT GAME 

WITH THE ADDED DIMENSION OF SPEECH 
Flyer Fox, a one-player, 3D simulation, is part of Tymac's Game Gems series. Fast arcade action combined 
with dazzling, high resolution graphics and software generated speech puts you right in the game with an 
impact you never thought possible! 

Tymac Talkies—No Extra Hardware! 
Sitting in the cockpit of your sleek jetfighter, you escort a commercial jumbojet through the once-safe 

international skies. Suddenly your scope lights up and the reason for your presence streaks by. A Mig 
fighter has ruthlessly opened fire on the helpless airliner. It breaks off and you give chase. You track him on 
your scope. You veer left. You fire. You veer right. The ground zooms post. He tries to evade, but you 
doggedly follow, knowing that you must not allow him to complete his mission of destruction. Suddenly 
you receive a mayday from the airliner another Mig is attacking. Afterburners, blazing, you streak back 
to the rescue, in defence of freedom of the skies! 

AVAILABLE FROM: BOOTS, WEBSTERS, MICRO DEALER, MICRO DEAL, 

AND OTHER LEADING DISTRIBUTORS AND ALL GOOD SOFTWARE DEALERS. 

WATCH FOR FORTHCOMING RELEASES 
INCLUDING 

GANDALF SORCERER ’ 
SPECTRUM VERSIONS AVAILABLE SOON 

TRADE DISTRIBUTOR ENQUIRIES INVITED! 

TYMAC (UK) LTO 43 48 NEW STREET BIRMINGHAM 021-643 8899 



MICROSHOP 
Rates: £12 per singlecolumn cm. Minimum size 3cm. Series discount available. Also spot colour available. Mechanical Data: 

Column width, 1 column 57mm. 2 column 118mm. 3 columns 179mm. Copy Dates: 10 days prior to publication. 
Contact: Andy Flint or Anita Stokes. 
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SAVE £££’s!! ORIC1 ATMOS FOR SALE 
RIZZLER SOFTWARE HOUSE 

The game that will drive you 
crazy 

for Salt as a Going Concern 
Established RtpuUM Software Mouse tab 17 Copyright Tta* 
Alrtotartawttwng matenars Show Otsjuays andCopying 

100% machine code Excellent Accovits and Goodwill An itaal opporlinty to gal rto 
£5.00 incl. p&pto: tha software martial tah a first class name 

MjrttatecmnSe Sensei' 
Gmvnt (nqu,m Only to — 
Mr A Hamblen Donats Nona M Floor 
Hantaa Steel MaoctaaMr M2 IX 

FOR COMMUNICATIONS INSIGHT 
At last there is a company who can assist you with communication via modems. CYTEL is an 
experienced company in the Viewdata communications field. Our abilities in this field we are 
second to none. We not only advise and explain to potential users the various networks and 
databases available, but we also assist in the creation of databases for users who have special 
needs. 

Over the years our staff have been involved with travel, pharmaceuticals, banking, turf 
accountants, food, farming — the list is endless. We can also help in low-cost telex terminals! 

Obviously there is a growing need for home users with their micros to use modem 
communications and CYTEL supply many modems all approved at a starting cost of ONLY £85 
including storage. 

We also supply monitors, printers, Viewdata/Prestel adaptors, Teletext adaptors (for 
Ceefax/Oracle on your existing TV), disk drives, acoustic couplers. If you look at this carefully 
you can see it would be more beneficial to go to one source of supply, CYTEL. for full packages 
and total after sales support. 

Contact us for free consultation and watch this space. 

FOR FURTHER COMMUNICATIONS INSIGHT 
Tel:(0353) 3ClubMews, 

67767 Ely,Cambs. 
4 lines CB74NW 
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Americana make hard-headed 
businessmen, it's well known, 
but their trade shows don’t lack 
light relief. 

One of the more novel prog¬ 
rams announced in Las Vegas 
at Comdex last week was a 
music program for the Macin¬ 
tosh and Commodore 64 Cal led 
Macmusic and Computer Hit- 
ware respectively, the pack¬ 
ages o(Ter music composition 
and a string of prerecorded pop 
hits from the likes of M 
Jackson, Lionel Ritchie and 
The Police. The company ex¬ 
plains: ’We're working on the 
Michael Jackson afler-market 
and taking it to the computer 
retailer.' 

Meanwhile, ACT made its 
US debut at the show, and very 
modest it wasn't. It humbly said 
of its Apricot range: 'll will 
probably turn the whole of the 
US PC industry on its head.' Big 
Blue’s executives are no doubt 
already losing sleep. 

Over at Osborne, insomnia 
is probably a fact of life. The 
ailing company's latest blunder 
highlights another US charac¬ 
teristic — no sense of humour. 
Its public relations department 
threatened to charge newspap¬ 
ers $1.19 for a news release and 
$1.69 for a black and white 
photograph; one outraged edi¬ 

tor is reported to have replied: 
'Ifyou can’t afford to gi ve a press 
conference, you’re not worth 
writing about.’ Osborne shyly 
admitted that the joke had 
backfired 

Back home in issue 83 we 
drew attention to the fact that 
the 'Hot Lines' section in Your 
Computer was just a shade 
inaccurate, in that something 
like half the phone numbers 

there were disconnected or 
wrong. It would be too much to 
hope for the stafT of Your 
Computer to read PCN, so it 
comes as no surprise to us that 
they haven’t been updated 

We at PCN are generous 
souls, and if Your Computer 
staff would like to contact our 
back issues service we’d be 
happy to sell them a copy of 

ie83. 

The confrontation of Wetah Development Agent end perrot brought out the 
best of you in response to issue 85 s Laughline competition. 

Straightforward violence continues to appeal to the fudges, as in Ian 
Mtheo's ‘Give me some birdseed or I’ll break your arm'. But in the end we 
decided to award the £20 prize to Patrick Young of Belfast for an entry with a 
touch of local colour ‘Well, Mr de Lorean, I certainly doubt whether the 
Government will see through your disguise — now about this stainless steel 
macro you want to build here ...” 

SYNTAX ERRORS 
British Telecom’s trial dial-up 
service for micro users (issue 
87) may have been underex¬ 
ploited since we printed the 
wrong telephone number in our 
story. To check the service ring 
Bradford 0274-722622. 

Our review of Odyssey 1 < issue 
87) puts its price at £4 95. 
Soflatone points out that the 
correct price is £2.99, and at 
that price it’s not too bad. 

There were a couple of errors 
in our report of Martech’s Eddie 
Kidd challenge; the organiser’s 
phone number is 0323-768456 
and the closing dates are 
November 30 and February 8. 

In the instructions for Spcctype 
(issue 87) the keyword C H R$ is 
missing from the one-line prog¬ 
ram to check the keyboard read 
routine. It should read in I’KiNT 
<;mwukk«447i;:ooto io. 

The Oasis Eprom programmer 
reviewed in issue 87 should 
have been priced at £171.35 inc 
VAT and not £ 199 as stated 

NEXT WEEK 

Enter Entrepro! 
Wafa storage takes the biscuit 
as we assess Entrepro for the 
Commodore 64. 
Butting in 
Our Spectrum listing helps you 
teach yourself interrupts 
Simply yean ahead? 
Philips P2000C IBM 
compatible takes the spotlight 
in our comprehensive hard¬ 
ware Pro-Test. 
Sine off 
Wave goodbye to pedestrian 
graphics with this BBC listing 
for the geometrically inclined. 

PCN DATELINES 

Event Date* Venue Orjamien 

Electron & BBC Users' Show , 1, M New Horticultural Hall, 
Westminster, lxindon SW1 

Database Publications, 061-456 8383 

CADCAM Inti Show Jan 8 10 NEC, Birmingham EMAP Inti Exhibitions. 01-837 3690 

Mini/Micro Computer Kxhbn Conf Jan 13-16 Stockholm, Sweden Sol lentuna Massan, Box 174, S 191 23 
Sollentuna, Stockholm 

Jan 15-18 NEC, Birmingham Clapp & Poliak 01 891 5051 

High Technology & Computers Jan 23-26 Barbican, Ixtndon Computer Marketplace Exhibitions, 01-930 
1612 

Computer Exhbn — Computer 
Thai 

January 23-26 Bangkok, Thailand Conf & Exhbn Management Services Ltd. 
61/5 latngsuan Soi 2, Ploenduil Road. 
Bangkok 10500 

Jan 29-Feb 3 Frankfurt. Germany Collins & Endres. 01-734 0643 

Feb 5-7 Kensington Town Hall, London Paradox Gtoud.O 1-241 2354 

Inti trade show for home comp*, Feb 17-19 Olympia, London Turret-Wheatland. 0923-777000 

MEXCOM Feb 25-28 Mexico City, Mexico A ESI Ltd. 01-379 7628 
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SPACE MISSION SIMULATION 

A game of distinction from British Telecom. 
WELLINGTON HOUSE. UPPER ST MARTIN S LANE. 

LONDON WC2H 9DL TEL: 01-379 6755/5626 ^ 

Firebird and the Firebird logo are trademarks ol British Telecommunications pic 



THE FASTEXT 80 
Dot Matrix Printer 

from the New Force in Computer Printers 
SMITH-CORONA 

DATAPRODUCTS 
^ The Fastext 80 comes from an exciting new range 
O of printers created to give speed, reliability and 
^ flexibility to the businessman at a price to suit the 

home user. Models in the range are compatible 
to all home computers, PCs and business micros. 
The Fastext 80 has a Centronics parallel 
interface - an RS232C serial interface is optional. 
A machine of the highest quality, the six-pitch 
Fastext 80 performs at a speed of 80 cps with 80 
column width (at 10 cpi). The host of features 
include a full line buffer, graphics capabilities, 
bi-directional text printing and logic-seeking. 
Friction feed is standard with a tractor feed 
available for continuous stationery. 

Fill in the coupon and find out how you can make 
the most of your computer with a printer from 
Smith-Corona Data Products 

To: Smith-Corona Data Products, Unit 23, Northfield Industrial 
Estate, Beresford Avenue. Wembley, Middlesex HA0 1XP 

P168S6 send me 
□ A free copy of the full colour printer brochure 
□ A list of local dealers 

Name--- 

Make and model of computer used- 
PCN4 

taith-Corona Data Products, Unit 23 Nor'hheld Industrial Estate Beresford Avenue. Wembley Middlesex HA0 1XP Telephone 01 900 1222 

< 


